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PREFACE 


This publication sets out to tell what the objects and aims of the Shuttleworth Collection are all about and 
as a foretaste of this and truly to epitomise and give perspective to its educational and historical qualities 
it would seem appropriate to preface the introductory and descriptive matter with a brief outline of two 
early experiments which depict in a practical way the diversity of the paths chosen by the pioneers in 
their attempts to achieve mechanical flight before the successes represented within the ‘Collection’ 
attended their efforts. 

In the one case is an example from the ornithopter school which devoted its energies to emulating the 
flight of birds but met with nothing but frustration and ultimate defeat; in the other one where recogni- 
tion of the almost insurmountable obstacles that barred the way to any mechanical reproduction of the 
birds wing flapping action turned attention to the better chances of success offered by rotary action. 


FROST ORNITHOPTER 


of Linton, Cambs. covering the years 1868-77 and 
costing about £1,000. It is perhaps best described 
in the 22nd report of the Aeronautical Society of 
Great Britain of which he became President for 
the years 1908-11. 


“Yet, unknown to many, there have been experi- 
menters who have contributed years of time and 
lavish expenditure to the attempted solution of the 
problem, as witness for instance, the beautiful 
illustration of the winged machine which follows, 
devised and constructed with perfect imitation and 
arrangement of every feather in the wing of a 
crow, that being the bird selected, according to its 
originator, as being for many reasons the best to 
imitate when carried out to the dimensions here 
accomplished, of thirty feet from tip to tip. It was 
intended to actuate the wings by steam power and, 
in fact, such a motor is attached to the machine, 
but the maker of the engine failed in his contract 
to secure the necessary power. The whole weight 
of the machine, including engine and boiler, is 
about 650 Ibs., and it should, with sufficient power, 
and if the strength of material allows, be capable 
of conveying a weight proportionate to the large 
wing and other surfaces exposed, and therefore 
competent to effect man’s transit in the air.” 


BRITISH MATCHLESS 


This machine was invented and constructed by 
Mr. Arthur Phillips, an engineer and cycle maker 
of Market Drayton; its patent specification is 
dated December 1909 although applied for in 
1908. Fitted with a motor cycle engine it flew on 
several occasions tethered to a rope. He later 
designed and started to build for it a 2-stroke air 
cooled rotary engine. In all probability this was 
one of the first machines to employ the principle 
of convertibility from vertical to forward flight in 
a practicable way and to employ propellers of 
controllable pitch for both these purposes and for 
directional control. His idea for getting into the 
air was first to set the propeller shafts in the 
vertical with blades feathered until the engine was 
started and speeded up and then he adjusted the 
pitch to give him the required lift. On attaining the 
necessary height they would be turned into the 
horizontal for forward flight. 


He was a friend of the Wright Brothers and his 
work was highly esteemed by many air enthusiasts 
including Mr. J. T. C. Moore-Brabazon who later 
became Lord Brabazon of Tara. He died in 1953 
at the age of 80. The inventor’s ideas in both 
design and construction displayed an originality of 
thought and prophetic vision that, given the 
necessary backing, would have carried him far. 


It is of singular interest that while these examples are no longer complete, vital items of their components 
are held by the ‘Collection’ for viewing. Having thus been introduced the visitor can move on to some 
of the outstanding exponents of the subsequent successes and follow progress from the earliest examples 
right up to the present day. 
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THE SHUTTLEWORTH COLLECTION 


(Richard Ormonde Shuttleworth Remembrance Trust) 


Old Warden Aerodrome - Biggleswade ~* Bedfordshire 


Historic Aeroplanes, Cars, Cycles and Carriages 


Chairman of Trustees: Aviation Trustee: 
Mrs. Frank Shuttleworth, O.B.E. Air Commodore A. H. Wheeler, 
C.B.E., M.A., F.R.Ae.S. 


Telephone: NORTHILL 288 


EXECUTIVE STAFF 


General Manager: Research Archives and Editorial 
D. F. Ogilvy, A.R.Ae.S. | (Honorary): 


Arrangements for visits should be Wing Commander T. E. Guttery, 


made with Mr. H. Murdock | M.B.E,, CEng, A.P.R.AeS. 


Opening Hours: 

APRIL to SEPTEMBER 
Weekdays: 9 a.m. to 5 p.m. 
Saturdays and Sundays: 11 a.m. to 6 p.m. 
OCTOBER to MARCH 
Daily: 10 a.m. to Dusk 


Admission: Adults 4/-, Children (over 5 years) 2/-. 


Slightly higher charges are made when special flying or other demonstrations are 
arranged. 

No additional charge is made for conducted tours in cases of parties of 15 or more 
but smaller parties requiring a guide will be charged one guinea in addition to admission 


charges. 
First Impression May, 1964 
Second Impression May, 1965 
Third Impression September, 1966 
Fourth Impression September, 1967 
Fifth Impression June, 1968 
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Foreword by Mrs. Frank Shuttleworth, 0.B.E. 


My aim in forming and endowing the Richard Ormonde Shuttleworth Remembrance Trust, in memory 
of my son, was to provide an educational centre “for the teaching of the science and practice of aviation 
and of afforestation and agriculture...” I am glad to see now, more than twenty years later, that my 
aim in this is being realised. 


I hope that the Shuttleworth Collection will continue to expand and thus be a useful inspiration in 
the furtherance of education for future generations of all those who hope to make aviation their career. 


DorotHy C. SHUTTLEWORTH 


Introduction by Air Commodore A. H. Wheeler 
C.B.E., M.A., F.R.Ae.S. 


The Shuttleworth Trust was formed and endowed by Mrs. Shuttleworth on April 26th, 1944 in memory 
of her son, Richard Ormonde Shuttleworth, who was killed flying in the R.A.F. during the War, 1939-44 
Before the War many items in the present museum had been collected and put in working order by 
Richard Shuttleworth ; the Bleriot, the Deperdussin and the Sopwith Pup had been flown regularly at 
Air Displays; many of the cars were regular participants in the Annual London to Brighton Veteran 
Car Run, and most of the present collection of early bicycles were in the museum and in working order. 
It was Richard Shuttleworth’s intention that every item in his Collection should be made to work, run 
or fly in the way it did in the hands of its original designer. 


When the War finished the Shuttleworth Collection was maintained and expanded under the direction 
of the writer, a Trustee of the Shuttleworth Trust and under the management of Squadron Leader L. A. 
Jackson who had worked for Richard Shuttleworth in rebuilding all his early aeroplanes. 


Every aeroplane in this country which dates before 1926 and is still flying is in the Shuttleworth 
Collection: it is also the largest museum of its kind in the world. 


Flying machines owned by, or lodged with, the Trust date from the 1868 Frost Ornithopter to the 
1962 Jet Provost, the first primary jet trainer in the world: they include the original and identical type 
of Bleriot Monoplane on which Louis Bleriot made his historic first flight across the English Channel . 
in 1909. Also included are many famous types of aeroplanes flown in the First World War. The early 
private light aeroplane developments between the Wars are represented by several types dating between 
1922 and 1938. Second World War Aircraft are represented by the world-famous Hurricane and Spitfire 
not to mention the Gloster Gladiator which was one of the very few biplanes which operated successfully 
in World War II. 


For the future it is hoped to expand the museum subject to circumstances of space and finance 
particularly covering the early years of Aviation. Although it seems unlikely that many (if any) original 
aeroplanes (dating before 1918) still lie in obscurity, the Shuttleworth Trust are very anxious to obtain 
any items ancillary to early aviation, which may be found. Such items include R.F.C. uniforms and all 
forms of armament, transport, equipment, engines, instruments, propellers, literature, etc., in fact any- 
thing which was used in the field of aviation and which helps to illustrate the operations of aeroplanes in 
the time of the pioneers. 


We are aware that many things are still lacking in the display and facilities we now provide for the 
public. Any suggestions you may have will be welcomed. Please tell us about them and thus help in 


aeronautical education. 
ALLEN WHEELER 


THE SHUTTLEWORTH COLLECTION 


Catalogue compiled and arranged by Wing Commander T. E. Guttery, M.B.E., C.ENG., A.F.R.A€.S. 


AEROPLANES 


The exhibits are arranged in chronological order ; the volume of descriptive matter has been dictated by 
the degree to which it has been thought desirable to create an atmosphere favourable to a full 
appreciation by the visitor, particularly the young, of what the early pioneers, by their tenacity, prowess, 
and ingenuity, to say nothing of sportsmanship, contributed to the conquest of the air. This aim is 
supplemented, in the case of the earlier aeroplanes, by the inclusion of a selection of authentic 
contemporary and topical news items. 

Several of the more modern aircraft are not, at present, located at Old Warden for reasons of 
airfield size and accommodation space. These are the S.E.5a, Gloster Gladiator and Jet Provost. It is 
hoped that these difficulties eventually will be overcome. Most of the aircraft are in great demand for 
Battle of Britain displays throughout the country during which period the museum is almost completely 
denuded of aircraft ; this, however, results in enhanced revenue to the R.A.F. Benevolent Fund. 

Although, basically the Hucks Starter is a road vehicle and would seem to belong to the motor car 
section its true function, more properly, locates it with the aircraft with which the ‘Collection’ would 
prefer to have it associated. 


AERO ENGINES 


Illustrations are only available in the case of the ‘spare’ engines so it is to these only that the more broadly 
based technical details have been given. In subsequent editions it is hoped to include similar views and 
details of those which are installed; in the meantime this will be limited to the type specification. Some 
items of technical detail were not available but these will be made good in time. The spare engines are 
arranged in chronological order; those installed have been accorded that of the aircraft they power. As 
an index to the extent of their employment lists of aircraft powered by these engines have been included ; 
these are only selections and are in no way exhaustive. The ‘Collection’ has other engines awaiting 
conditioning ; after which they will be added to the display. 


MOTOR CARS, MOTOR CYCLES AND CYCLES 


The majority of these were collected by Richard Shuttleworth at odd times so little is known of their 
origin and no attempt to fill this gap has yet been possible. It has now become possible slightly to lengthen 
the descriptive matter but fuller descriptions will be included in the more comprehensive publication now 
in process of compilation. 


HORSE-DRAWN CARRIAGES 


The horse-drawn carriages were all in the service of the Shuttleworth family and date within a period 
of about twenty-odd years around the turn of the century. They are representative of the range of vehicles 
that would make up the establishment of the larger country houses of the period and, as such, comprise 
all the more important types of vehicle each embodying its own peculiarity of appointment. These are 
complemented by sets of harness, saddlery and general horse furniture. 


MISCELLANEOUS MATERIAL OF HISTORICAL IMPORT 


The ‘Collection’ holds a considerable amount of material of a quality justifying its restoration or 
conditioning for display ; this includes aeroplane propellers, models, instruments, armament, photographs, 
documents, souvenirs, etc. It is hoped to put these on display when circumstances of accommodation 
and finance permit. : 


N.B. It will be noted that the practice of including advertising matter has not been followed thus 
permitting all space to be devoted exclusively to the ‘Collection’ proper. It may also be noted that it has 
only been possible to include herein a representative selection of exhibits; not only are more examples on 
view but many await conditioning and restoration and will be added as and when circumstances of time, 
money and accommodation permit. 


AVRO AEROPLANES 


In reviewing successful aircraft of the earlier (multiplane, fabric covered) variety there are comparatively ~ 
few that can trace their ancestry back to a prototype which, although appearing somewhat crude and 
incomplete, viewed over the period that preceded the advent of the stressed skin monoplane, had embodied 
in its design nearly all the fundamental ideas that had contributed towards the success attained by its 
descendants. There are many reasons for the absence of ‘pedigrees’ one being that not many of the 
pioneers remained among the leading constructors. Among British designs A. V. Roe’s Avros can justly 
lay claim to being thoroughbreds. The ‘Collection’ has four examples: Avro Triplane Nos. 1 and 4, both 
reproductions, 504K and Tutor! Details of the three latter will follow in their chronological order. 


AVRO TRIPLANE (1909) 


This is a replica and is included by way of 
introduction only although it is available for 
viewing. 


There were several variants of this basic design 
each being an advance on its predecessor in the 
course of development; one such which was ex- 
hibited at the 1910 Olympia Aero Show had its 
details given as follows: 


Leading Technical Details 


General Dimensions: Areas—main planes: 246 sq. ft. 
Elevator: 744 sq. ft. Rudder: 7 sq. ft. Lengths—S pan: 
26’. Chord: 3’ 6". Camber: 14". Leverage of rudder: 
14’. Skid track: 6’. Overall length: 24’ 6". Angles: 
Incidence variable from 11 to 4 degrees; Dihedral 1 
in 22. Materials: Timber, Silver Spruce struts and 
spars, Ash frame, fabric Pegamoid. Engine: 35 h.p. 
Green. Propeller: Roe, diameter 8’, pitch 3’, material 
Birch. Weight: Total flying weight 550 lIbs., loading 
1.7 lbs. per sq. ft. Speed of flight: 40 m.p.h. System 
of control: Warping of planes, elevator and rudder. 
Price: £600. 


ORIGIN OF EXHIBIT 


This replica of the original triplane designed and 
flown by the pioneer aviator A. V. Roe was built 
by the apprentices of the Avro Company at the 
instigation of his son Geoffrey Verdon Roe. It is 
fitted with the original 9 h.p. J.A.P. vee twin engine 
which is the only original item included in the 


structure. One of the originals of this triplane 
is an exhibit at the Science Museum, South 
Kensington, but its engine is a ‘Mock-up’. 


BRIEF HISTORY OF TYPE 


The fundamental ideas underlying the design of 
these machines can be traced back to the earliest 
machine on which A. V. Roe experimented, the 
experiments being not much more than glorified 
hops. The machine the experiments were made on, 
on Lea marshes 1908-9, of which the one in the 
‘Collection’ is a replica, was a very frail affair 
with a surface of about 300 sq. ft. The engine, a 
motor cycle type J.A.P. of 9 h.p. drove a four- 
bladed paddle type propeller. The results achieved, 
however, were remarkabie when one considers 
that they were literally coaxed out of a machine 
fitted with an engine of ridiculously low power. 
Development resulted in the building of several 
triplanes, the most advanced being fitted with a 
35 h.p. Green engine. Then in 1911 attention was 
turned to biplanes two of which were entered in 
the British Military Trials 1912, one a totally 
enclosed (probably the first practicable one of its 
kind), and fitted with a Green engine, winning the 
assembling test by being prepared for flight, from 
its packing case, in 14 minutes 30 seconds. By 
1912 a highly successful machine had evolved 
which was fitted with a Gnome engine; many of 
the type were sold to the Government. 


BLERIOT TYPE XI (1909) 


Leading Technical Details 

Role: Training, School. Type: Single-seater Mono- 
plane (Cross Channel). Span: 28’ 0". Length over- 
all: 25’ 0". Chord: 6’ 0". Area main planes: 150 sq. 
ft. Area tail plane with elevators: 33 sq. ft. Area 
elevators: 16 sq. ft. Area rudder: 44 sq. ft. Engine: 
25 h.p. Semi-radial (fan type) Anzani. Fuel Tank 
Capacity: 5 galls (approx.). Speed: 40 m.p.h. 
Weight: 484 lbs. (With pilot and fuel, 715 Ibs.). 
Lateral control: Warping. 


ORIGIN OF EXHIBIT 

This aeroplane, with the Deperdussin, was found 
in 1935 in a garage at Ampthill; it is thought, 
confidently, to be one of the original complement 
of the Bleriot School which was opened at Hendon 
on Ist October, 1910. The owner, a Mr. Grimmer 
had bought it second-hand and in a damaged 
condition in 1912. He rebuilt it and taught himself 
to fly it, using the local polo ground for the 
purpose. Early in the first World War he put it 
into storage at his garage where it had remained 
until acquired by Mr. R. O. Shuttleworth in 1935. 
It was complete but in such a state of deterioration 
that a complete rebuilding and re-covering were 
needed to effect restoration. This was done by the 
Staff of the ‘Collection’ and the aeroplane was 
flown by Mr. Shuttleworth at the Royal Air Force 
Display in 1936. This is the only one of its type 
in the world still flying; there are replicas fitted 
with modern engines in America and Canada. 
Apart from the war years it has flown frequently 
at many air displays in the country. 


BRIEF HISTORY OF TYPE 

M. Bleriot had designed and made several aero- 
planes on which he had made successful flights, 
but it was on this type, known as his small span 
flier, that he made his 25-mile cross-country flight 


on 13th July, 1909, from Etampes to Orleans 
which was the precursor of the cross-channel 
flight. In this he rose initially to 25 metres but 
continued to rise and descend in hedge-hopping 
fashion, followed, as much as was possible, by 
motor cars carrying officials of the Aero Club de 
France. During the flight he proved that it was 
possible to descend en route by giving the time- 
keepers the opportunity of catching up with him 
but, having done this, he was away again in a 
matter of ten minutes. This was the longest cross- 
country flight that had been made at that time. To 
Bleriot this flight vindicated his advocacy of the 
monoplane and his, so it was claimed, was the 
smallest practical flier in existence. For this flight 
Bleriot became entitled to a prize of 5,000 francs 
as constructor. Anzani received 3,000 francs for 
having made the engine and Chauviere 2,000 
francs as maker of the propeller. 


Hubert Latham on an Antoinette Monoplane 
had already attempted but failed to cross the 
English Channel, so Bleriot, inspired by the above 
success, formally entered his name for the new 
Daily Mail cross-channel prize of £1,000. The 
machine had already made its appearance at the 
Paris Aero Salon in December 1908 where it 
created considerable comment on the part of all 
interested in the science of aviation. It was almost 
without warning, but nevertheless with a send-off 
on the French shore from an enthusiastic crowd, 
that he flew across the Straits of Dover from Les 
Barages, near Calais, to Northfall Meadow, 
Dover, on Sunday, 25th July, 1909, thereby win- 
ning the Daily Mail prize. He had started at 
about 4.40 a.m. and landed at 5.20 a.m., thus 
having taken about 40 minutes. He flew at a speed 
of about 40 m.p.h., height from 150 to 300 feet; 
actual distance covered 31 miles. 


Bleriot—continued 

Having regard to the meagre power available to 
him, this flight was a considerable achievement 
from the viewpoint both of prowess and scientific 
progress. It has been calculated that the resistance 
to be overcome at the speed at which he flew 
would require nearly 12 horsepower or, taking 
two-thirds as the propeller efficiency the necessary 
horsepower of nearly 18. The favourable cir- 
cumstances that attended the flight rarely occur 
and ability to fly with safety when the atmosphere 
is in its usual turbulent condition would require 
several times more power than was available to 
Bleriot. 

In this connection Hubert Latham made a 
second attempt on 27th July, hoping to outshine 
Bleriot by flying to London, but he failed again, 
coming down in the Channel within a mile of the 
English shore. Many other notable people had 
entered for this prize including Moore-Brabazon 
(Lord Brabazon of Tara). 

Bleriot was widely feted and honoured in both 
this country and France and his aeroplane was 
exhibited at Selfridges; a monument to com- 
memorate the flight was designed for his landing 
place. The aircraft finally was presented to and 
placed in the Conservatoire Nationale des Arts et 
Metiers by the proprietors of Le Matin. In the 


process of delivery a stop was made at the offices 
of Le Matin where Mr. Emden (Mayor of Dover) 
was presented with an enamel reproduction of 
the gold medal given to Bleriot. 

By an oversight, when Bleriot entered for the 
Daily Mail prize he failed to enter for the Ruinart 
prize of £500 and so left the way open for the 
feat to be repeated. This second crossing was also 
with a Bleriot, but with a 50 h.p. Gnome engine 
which made the flight easier and safer. It was 
made by M. Jacques de Lesseps, a son of the 
famous Suez Canal engineer, on 21st May, 1910, 
and also gained for him the Daily Mail £100 
prize for the second aviator to cross. 

The cross-channel and other developments of 
this basic type continued to take a foremost place 
in the aviation world over the wide field of 
Military roles, record breaking, races, competi- 
tions, etc., and many flying schools in this country 
and the Continent adopted it as their standard 
training machine. In the year of the Channel 
crossing it made World Speed Records of 46°18 
and 47:85 m.p.h. The first aerial post (air mail) 
was carried in aircraft of this basic type, but 
fitted with a 50 h.p. Gnome engine by Hamel and 
Gresswell on 9th and 12th September, 1911. 

The cost of the cross-channel type as exhibited 
at the Olympia Aero Show 1910 was £480. 
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CONTEMPORARY TOPICAL NEWS ITEMS (1909) 


CRACKS IN THE AIR 


Lecturing on Saturday last at the London Work- 
ing Men’s College, Professor A. W. Porter expres- 
sed a belief that it was possible to crack the air. 
He said that it might be thought that air was 
not a likely thing to crack, out neither was cob- 
bler’s wax, the liability of which to split under a 
sudden blow was well known. They had all heard 
the crack of the carter’s whip, but which was it 
that cracked, the whip or the air. Lightning 
cracked the air, and the visible form of the flash 
followed the cracks. 


ALLADIN UP-TO-DATE 

When Alladin made his appearance at the Lyceum 
Theatre on Thursday last it was found that during 
the past year he had become quite up-to-date in 
his ideas. When he becomes wealthy in the first 
act he determines to invite all his friends to an 
aviation meet in the Palace grounds. The wicked 
Magician then swoops down and carries off the 
Princess in his monoplane. At one time there are 
five BLERIOT monoplanes swooping over the 
Lyceum stage, and some extraordinary scenic 
effects are obtained in the Pantomime. 


BRITISH ARMY AEROPLANE “FLIES” 20 
YARDS 


Piloted by Mr. Cody, the British Army aeroplane 
succeeded, on Saturday, January 9th, in “flying” 
20 yards on the Farnborough Common. During 
the course of its brief flight it attained an altitude 
of about 10 feet, but at no time did the machine 
look very happy in the air for it was obviously too 
heavy in the stern. This, according to Mr. Cody, 
was due to the arrangement of the condensers 
behind the pilot, and he anticipates that when they 
are shifted forward he will be able to make a 
more successful effort. 


MORE ENCOURAGEMENT FOR BRITISH 
FLYERS 


It is announced in the daily press that the Gold 
Medal of the North British Academy of Arts, 
Science, Literature and Music and the honorary 
fellowship of the Society, will be conferred upon 
the first British aviator who flies in a British-made 
machine from Newcastle to London or vice versa. 
Yet there are wails going up in certain quarters 
that no encouragement is being accorded to 
aviation in Great Britain. 
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DEPERDUSSIN (1910) 


Leading Technical Details 

Role: Training, School. Type: Single-seater Mono- 
plane. Span: 28’ 9". Length overall: 24’ 10". 
Height overall: 7’ 6". Chord: 5S’ 9". Area main 
planes: 150 sq. ft. Area tail plane with elevators: 
40 sq. ft. Area elevators: 12 sq. ft. Area fin: 34 sq. 
ft. Area rudder: 54 sq. ft. Engine: 35 h.p. Radial 
(‘Y’ type) Anzani. Fuel tank capacity: 4 gallons. 
Speed: 55 m.p.h. Weight: 500 lbs. Lateral control: 
Warping. 


ORIGIN OF EXHIBIT 


This exhibit, like the Bleriot, was found in 1935 
in a garage at Ampthill. The owner, a Mr. Grim- 
mer, bought it second hand and in a damaged 
condition at a sale at Hendon Aerodrome in 1914. 
He rebuilt and flew it at a polo ground near Bed- 
ford. Early in the first World War it was put into 
storage at his garage where it remained until 
acquired by Mr. R. O. Shuttleworth in 1935. It 
was complete but badly deteriorated. It was com- 
pletely rebuilt and re-covered and the engine over- 
hauled by the Staff at Old Warden. When 
completed, in 1937, it was flown by Mr. Shuttle- 
worth. Apart from the war years it has flown at 
most of the leading air displays in this country. 


BRIEF HISTORY OF TYPE 


This aeroplane first gained prominence at the Paris 
Aero Show October 1910. Three of them, but 
fitted with a 50 h.p. engine, flew in the 1911 
Circuit of Europe Race. Another was entered for 
the Daily Mail Circuit of Britain race for a £10,000 
prize. 


Since the first appearance of their product had 
given a general impression of neatness in design 
and workmanship the manufacturers went ahead 


with commercial vigour by designing a good 


machine and employing good pilots to fly them. 


They established flying schools on the best aero- 
dromes in France, Belgium and Britain and 
popularized their models by entering them in all 
the big competitions and by putting them on the 
market at an alluring price. The School Type, of 
which the exhibit is an example, described as the 
‘Popular’ was sold at £460. 


A prize had been offered for a flight across the 
Firth of Forth but was withdrawn owing to lack 
of competition but on August 30th, 1911 a Mr. 
W. H. Ewen completed a double crossing in an 
aircraft of the type exhibited. He later made a 
spectacular flight from Lanark to Edinburgh in 
the same machine the distance being some 30 miles 
which was over hilly country necessitating a 
height of 1,000 feet. In a French Military Competi- 
tion a Deperdussin with a 100 h.p. Gnome engine 
was passed creditably by the authorities in Novem- 
ber 1911. The ‘Popular’ type was exhibited at the 
Paris Aero Salon in December 1911 together with 
military versions which, respectively, were single, 
two and three-seaters fitted with 50, 70 and 100 
h.p. Gnome engines and priced at £920, £1,080 
and £1,820, where they gained great credit for 
their design and workmanship. In January 1912 
the famous French pilot Vedrines, in a racing ver- 
sion with 100 h.p. Gnome engine broke all World 
speed records up to a 100 km. Two British built 
versions were entered for the British Military 
Trials of 1912. Two French built versions were 
also entered and one, piloted by Prevost, winning 
the second prize of £2,000. The British Deper- 


dussin Aviation Company was managed by Mr. 


S. F. W. Kooloven a well known pilot designer. 
Deperdussin aeroplanes were exhibited at the 1913 
Olympia Aero Show one being a 50 h.p. mono- 
coque design the other a 100 h.p. Hydro-mono- 
plane. Deperdussin aeroplanes were entered for 
the first and second Aerial Derby races. In 1912 
they moved into the record-breaking lead; the 
Gordon-Bennet Trophy was won for France in a 
racing version that achieved an average speed of 
over 124 miles per hour in September 1913. 


BRISTOL BOXKITE (1910) 


Leading Technical Details 

Role: Standard (School, Competition, etc.) and 
Military. Type: Two-seater biplane. Span: 46° 6” 
Military; 34’ 6” Standard. Length overall: 38’ 6”. 
Height overall: 11’. Chord: 6’ 7’. Area main 
planes: 517 sq. ft. Military; 457 sq. ft. Standard. 
Area tail plane: 89 sq. ft. Area front elevator: 
304 sq. ft. Area rear elevator: 224 sq. ft. Rudders 
total: 264 sq. ft. Engine (alternatives): 50/60 h.p. 
E.N.V., 50 h.p. Gregoire, 50 & 70 h.p. Gnomes, 
60 h.p. Renault. (The replica is fitted with a Rolls- 
Continental 0200B of 100 h.p.). Fuel tank capacity: 
18 gallons approx. Speed: 50 m.p.h. approx. Weight: 
900 Ibs. (The above details relate to the original 
aircratt.) 

ORIGIN OF EXHIBIT 

This aeroplane is a reproduction which appeared 
in the film ‘Those Magnificent Men in Their Flying 
Machines’; it was manufactured under a contract 
from the film company, 20th Century Fox Ltd., 
by F. G. Miles Engineering Ltd. and Miles Marine 
and Structural Plastics Ltd. of Shoreham-by-Sea 
who produced three of the type. The Shuttleworth 
Collection was closely associated with the pro- 
duction of the film and, at its completion, the 
Bristol Aeroplane Company purchased one of the 
replicas and handed it over to the ‘Collection’ to 
be housed with its ‘stable’ companion, the Bristol 
Fighter. 


BRIEF HISTORY OF TYPE 

The City of Bristol has figured prominently in 
many stirring events of British history and has 
sent out into the world many notable citizens on 
the nation’s behalf. Sir George White, a native 


of Bristol, who was well known to the engineering 
world by his long connection with successful rail- 
way and tramway undertakings, sought to emulate 
their achievements. Having foreseen the possibili- 
ties of the new form of aerial locomotion he deci- 
ded to turn his enterprise and ability into the 
work of pioneering these new vehicles of the air 
and in pursuance of this aim founded the British 
and Colonial Aeroplane Company. It was not 
long in justifying this title and, like the Bristol 
Merchant venturers of old with their argosies, was 
fitting out aeroplane expeditions to the British 
colonies in an effort to make aviation a world- 
wide commercial industry. 

Bristol missions, equipped with Boxkites, were 
sent to Australia, New Zealand and India. Belgian 
aviator, Christiaens, also chose the Boxkite for 
his tour of Singapore, South Africa and South 
America. Boxkites were now being built at the 
rate of two a week and by the end of 1910, 16 
Boxkites had been built. In February 1911 Sir 
George White, the Chairman, revealed that the 
Imperial Russian Army had placed an order for 
no less than eight aeroplanes—the first Govern- 
ment order ever placed with a British aircraft firm. 

Not until at least the autumn of 1915 did the 
Boxkite finally return to its hangar for the last 
time. The last survivor was Boxkite No. 133, 
shipped to Australia in January 1913. On this 
veteran, Australian pilots obtained their certifi- 
cates as late as 20th October, 1915. 

The price of the machine at the Paris Aero 
Show 1911 was 23,750 francs (£943). 


AVRO TRIPLANE ROE IV (1910) 


Leading Technical Details 

Role: School, Competition, etc. Type: Two-seater, 
tractor triplane. Span, upper planes: 32’. Span, 
lower plane: 20. Length overall: 30’. Height 
overall: 9’. Chord: 3’ 6”. Gap, upper and lower; 3’. 
Area total main planes: 294 sq. ft. Area tail plane: 
38 sq. ft. Area elevators: 13 sq. ft. Area rudder: 
6 sq. ft. Engine: *35 h.p. Green, water cooled. Fuel 
tank capacity: 6 gallons approx. Speed: 45 m.p.h. 
approx. Weight: 650 Ibs. *The engine in the replica 
is a Cirrus 11 of 90 h.p. (The above details relate 
to the original aircraft). 


ORIGIN OF EXHIBIT 
This aeroplane is a reproduction which appeared 
in the film ‘Those Magnificent Men in Their Flying 
Machines’; it was manufactured, with two others, 
under a contract from the film company, 20th 
Century Fox Ltd., by the Hampshire Aero Club 
of Eastleigh, Hants. The Shuttleworth Collection 
was closely associated with the production of the 
film so it was fitting that one of the replicas 
should be acquired as a historically interesting 
addition to the ‘Collection’. 
BRIEF HISTORY OF TYPE 
A. V. Roe was one of the earliest of British 
pioneers who, being inspired by the conviction 
that flying machines had a great future, struggled 
laboriously against considerable financial and 
other handicaps, finally to achieve a position of 
great fame in the aviation world. Of the quality 
of the aircraft that have borne the name Avro 
one need mention but a few such as the Avro 
504K of the first, the Lancasters and Ansons of 
the second World War and the Vulcan which 
formed a major part of the ‘V’ Bomber Force. 
Since the problem of flight was to obtain the 
greatest supporting area for the least weight and 
that the principle of superposed planes need not 


necessarily be limited to the biplane formation 
that was so popular at that time he adopted, for 
his first successful machines, the triplane arrange- 
ment which to him, at least, seemed to offer the 
greatest advantage. He also departed from the 
rear engined pusher biplane practice, that was 
also popular, by putting his engine and propeller 
in front. In this he proved to be ahead of his time 
since the majority of later aircraft conformed to 
this layout. 

Originally a machine that could be described as 
a tandem triplane, the tail member gave place to a 
simple monoplane directive member of the non- 
lifting type. Between the two parts of a divided 
elevator which formed hinged extensions to the tri- 
angular tail was a vertical rudder. The elevators are 
operated by a to and fro motion of the steering 
column while the rudder is controlled by a 
pivoted footrest. A steering wheel mounted at 
right angles to the axis of the steering column 
maintains lateral control by warping the outer 
portion of the upper wings, the shorter lower wing 
being unaffected. The fuselage is an open triangu- 
lar section girder of ash wire braced. It is situated 
just beneath the level of the middle plane; its 
forepart is covered in from engine to pilot’s seat. 

The engine is mounted high up in the forward 
end and located so as to bring the propeller some , 
little distance in front of the leading edge. The 
engine was water cooled, its radiator being moun- 
ted in the centre section gap. 

Only one of these aeroplanes was made and, 
though it flew successfully it was the last of the 
triplanes; subsequent designs were built in biplane 
form and thus was started a long and successful 
504 series of which one of the 504Ks is also in 
the ‘Collection’. Since only one was built it did 
not become a commercial proposition. 


BLACKBURN (1912) 


Leading Technical Details 

Role: School and general. Type: Single-seater Mono- 
plane. Span: 38’ 0". Length overall: 28’ 0". Chord: 
7’ 0”. Area main planes: 241 sq. ft. Area tail plane 
with elevators: 50 sq. ft. Area elevators: 20 sq. ft. 
Area fin: 6 sq. ft. Area rudder: 94 sq. ft. Engine: 
50 hp. Gnome. Fuel tank capacity: 8.10 gallons 
(approx.). Speed: 60 m.p.h. Weight: 1,400 Ibs. 
(approx. gross). Lateral control: Warping. 

(The above details are from the drawings of a 
companion machine which may differ slightly from 
those of exhibit.) 


ORIGIN OF EXHIBIT 

This aeroplane was made for a Mr. Cyril Foggin 
who learned to fly at the Blackburn School at 
Hendon. It was later acquired by a Francis Glew 
who also had learned to fly at the same time, 1913, 
with the school. It was put into storage at a farm 
at Wittering in 1914 where it was found, partly 
covered by a haystack, in 1938. The engine, with 
parts of a spare, was found in a dismantled state 
of numerous pieces in a barrel. The machine was 
partly restored at the beginning of the second 
World War and completed 1946/47. It flies very 
well and has demonstrated at many displays since 
the War. 


BRIEF HISTORY OF TYPE 

Robert Blackburn started experimenting with aero- 
planes in 1909 and was attempting to fly at 
Marske-by-the-Sea in April of that year. Arising 
from this he designed a second aircraft and fitted 
it with an Isaacson engine, a seven cylinder air- 
cooled radial of 40 h.p. which, incidentally, was 
considered to be ahead of its time. He had planned 
to fly this aeroplane at the Blackpool Flying 
Carnival in August 1910 and actually took it there 
but it could not be got ready in time. From there 
it was taken to Filey where it flew successfully. 
Differently powered variants of this machine, which 


became known as the ‘Mercury’, appeared at 
regular intervals in the ensuing two years. This 
aeroplane attracted the attention of Mr. B. C. 
Hucks who had been with Grahame-White at 
Blackpool. Although not then a qualified pilot 
Hucks taught himself to fly and took his aviator’s 
certificate on this machine after which he became 
one of our most skilful pilots. A version of this 
machine fitted with a 50 h.p. Isaacson engine was 
exhibited at the Aero Show Olympia in 1911; a 
catalogue of this period quotes £500 as its price. 
Two others of this type but powered by 50 h.p. 
Gnome rotary engines were entered for the Daily 
Mail Circuit of Britain Air Race but were not 
successful due to their having sustained damage 
just beforehand. Flown by B. C. Hucks and in 
collaboration with the inventor, Mr. Grindell 
Mathews, this type of aeroplane was used success- 
fully to demonstrate ground-to-air radio telephony. 
A two-seater version was designed for the 1912 
British Military Trials but, unfortunately, could 
not be completed in time; it did, however, merit 
distinction in that it was the first British aircraft to | 
have an all metal fuselage. The features of the 
Mercury were still dominant in the next Blackburn 
monoplane to make its appearance; this was a 
single-seater with a 50 h.p. Gnome rotary engine 
which was built to the order of a Mr. Cyril Foggin. 
A report in Flight (well known aeronautical 
periodical) of March 29th, 1913 commented on its 
admirable flying qualities; this is the aeroplane 
now held by the ‘Collection’. A two-seater version 
of it, but fitted with an 80 h.p. Gnome, which gave 
it a speed of up to 70 m.p.h. entered and won the 
Yorkshire Evening News War of the Roses com- 
petition with the Avro 504. Development of 
Blackburn aircraft has proceeded without interrup- 
tion resulting in successful military types including 
fighter, seaplane, torpedo carriers, flying boats, 
anti-submarine aircraft, etc., up to the current 
Naval Strike Buccaneer. 


AVRO 504K (1915) 


Leading Technical Details 


Role: Training. Type: Two-seater Biplane. 
upper main planes: 36’ 0”. Span lower main planes: 
0”. Length overall: 29’ 5”. Height overall: 
Chord upper plane: 4’ 93". Chord lower 
plane: 4’ 93". Gap: S’ 6". Stagger: 2’ 0”. Area, 
total, main planes with Ailerons: 342 sq. ft. Area 
tail plane with elevators: 46 sq. ft. Rudder: 84 sq. ft. 
Engine: 110 h:p. Le Rhone. Fuel tank capacity: 25 
ee Speed: 82 m.p.h. (at 6,500 feet). Weight: 
1,100 lbs. 


Span 


ORIGIN OF EXHIBIT 

This exhibit, as accepted for custody from the 
De Havilland Company was of the 504N type. 
Rebuilding and restoration to type was kindly 
undertaken by the A. V. Roe Company who 
made the job an exercise for their apprentices. 
The engine was taken from a damaged Hanriot 
biplane which had been acquired on the Continent 
and flown back to this country by Mr. Richard 
Shuttleworth before the second World War. The 
work of restoration was expedited in order that 
the aeroplane could participate in the making of 
the film ‘Reach for The Sky’. 


BRIEF HISTORY OF TYPE 


In 1913 followed the first of the famous 504 Type 
which proved to be the most generally successful 
of all the aeroplanes produced by this enterprising 
firm the fully developed version of which was the 
504K as exemplified by the exhibit. Many of this 
basic type went to France at the outbreak of the 
1914-18 War. It was on this type that the first 
planned bombing raid in the history of aerial war- 
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fare upon the Zeppelin works at Friedrichshafen 
was undertaken in November 1914. It was also 
the type of trainer that was used in the Smith- 
Barry Gosport (Special School of Flying) system 
of flying training. It was recognised as the World’s 
finest training machine and used by many Air 
Forces as their standard training machine. King 
George VI learned to fly on it (Avro C4451). It 
has been stated that over 17,000 machines of this 
type were issued to units before the end of the 
1914-18 War. It is of interest that three-seater 
versions of this type were used extensively for 
‘Joy Riding’ thus providing for many of the public 
their first air experience. The R.A.F. commenced 
to supplant this aircraft with the Avro Tutor in 
1930; it had therefore retained its pre-eminence 
for 18 years. 


The cost of this aeroplane: 
£870. 
£771. 


Less Engine and instruments 
110 h.p. Le Rhone Engine 


Topical News Item (1915) 


AIRCRAFT AND THE WAR 
Writing in the Daily Mail of January 6th (1915), 
Mr. Frederick W. Wile said: 

“A reliable neutral, just returned from Germany, 
supplies me with a piece of War news hitherto 
suppressed in Germany, to the effect that, in their 
panic to ward off hostile aircraft after the brilliant 
English raid on the Zeppelin station at Diisseldorf, 
the German airmen were themselves shot down by 
undiscriminating German anti-aircraft artillery.” 


SOPWITH PUP (1916) 


Leading Technical Details 


Role: Scout (Fighter). Type: Single-seater Biplane. 
Span upper main planes: 26’ 6". Span lower main 
planes: 26’ 6". Length overall: 19’ 4". Height over- 
all: 9’ 6". Chord upper planes: 5’ 14". Chord lower 
planes: 5’ 14”. Gap: 4 8". Stagger: 1’ 2". Area, 
total, main planes with ailerons: 248 sq. ft. Area 
tail plane with elevators: 34.8 sq. ft. Area elevators: 


11.8 sq. ft. Area fin: 3.1 sq. ft. Rudder: 4.25 sq. ft. 
Engine: 80 h.p. Le Rhone. Fuel tank capacity: 184 
gallons. Speed: 100-110 m.p.h. (ground level). 


Weight: 787 lbs. 


ORIGIN OF EXHIBIT 

This exhibit was taken over from a private owner 
near Bedford in 1936. It was then a Sopwith Dove 
having been converted from single to two-seater 
with an eye on the civilian market. It was dis- 
mantled and reverted to Pup standard with the 
aid of drawings from the original constructors 
and finished in R.F.C. colours and markings. The 
engine was conditioned at the same time and has 
given trouble-free service ever since. The aero- 
plane has flown regularly at many displays both 
at home and abroad. 


BRIEF HISTORY OF TYPE 

Chronologically this aircraft came between the 14 
Strutter and the Triplane. It was first ordered for 
the R.N.A.S. early in 1916. It was later adopted 
as R.F.C. equipment and arrived on the Western 
Front in December 1916 where it soon built up a 
reputation. Although by the then standards it 
was low powered its performance was equal to 
many higher powered contemporaries. It had 
delightful flying qualities and was reputed to be 
as near to the perfect flying machine as was pos- 
sible. As a military machine its most useful fea- 
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ture was that it could hold its height better than 
any other Allied or German of the period; it was 
also fully aerobatic up to 15,000 feet or so. Baron 
Von Richtofen writing of his combat with one of 
these machines said “One of the English aeroplanes 
(Sopwith single-seater) attacked us and we saw 
immediately that the enemy aeroplane was superior 
to ours”. R.N.A.S. Pups played a major part in 
pioneering the operation of land planes from the 
decks of aircraft carriers. Resulting from this 
activity a reliable form of arrester gear was 
developed. 

The standard armament was a single Vickers 
gun mounted centrally on top of the fuselage and 
fitted with a padded windscreen at its rear end. 
The gun was synchronised to fire through the re- 
volving propeller by mean of the Sopwith-Kauper 
mechanical synchronising gear. Some R.N.AS. 
Pups were fitted with an unsynchronised Lewis gun 
the firing position of which was arranged to clear 
the propeller. 

The cost of this machine with an 80 h.p. Le 
Rhone engine (as fitted in the exhibit) was 
approximately £1,390; a total of nearly 1,800 of 
these machines is reputed to have been built. 


Topical News Item (1916) 


BRITISH AIR WORK 


The following item is culled from a résumé of 
incidents extracted from reports of the Royal 
Flying Corps in France and issued to the press by 
the Air Board (1916). 

“One of our fighter machines engaged four 
hostile aeroplanes over Bapaume. Attacking one 
from underneath, our pilot forced it down in a 
nose dive, and it was seen to fall to earth east of 
Bapaume by independent witnesses.” 


BRISTOL FIGHTER F2b (1917) 


Leading Technical Details 
Role: Fighter. Type: Two-seater single-engine Bi- 


plane. Span upper main planes: 17’ 6" overall span 
39" 3". Span lower main planes: 17’ 6" overall span 
39’ 3”. Length overall: 25' 9”. Height overall: 


9° 7.7”. Chord upper planes: 5’ 6”. Chord lower 
planes: 5’ 6". Gap: 5’ 4.6". Stagger: 1' 6.1". Area, 
total, main planes with ailerons: 405.6 sq. ft. Tail 
plane with elevators: 45.40 sq. ft. Area elevators: 
23.20 sq. ft. Area fin: 9.50 sq. ft. Area rudder: 6.15 
sq. ft. Fuel tank capacity: 45 gallons. Speed: 109 
m.p.h. Weight: 2,121 lbs. 


ORIGIN OF EXHIBIT 

This exhibit was found stored in a shed at Elstree 
aerodrome in 1949. It had been purchased at a 
disposal sale about 1936 by a Mr. C. P. B. Ogilvie 
an ex-R.F.C. pilot who had intended but did not 
achieve its restoration. It was accepted by the 
Shuttleworth Trust together with a spare engine, a 
stock of spares and various other aircraft parts 
and the Hucks Starter. By courtesy of Lord Hives 
the engines were overhauled by Messrs. Rolls- 
Royce. Restoration of the aeroplane structure 
was proceeding when the then Bristol Aeroplane 
Company asked to undertake the work with a view 
to flying it during the King’s visit to see the Braba- 
zon in 1950. Since that time the aeroplane has 
been in continuous use both at home and abroad 
and has completed many flying hours. 


BRIEF HISTORY OF TYPE 

Generally conceded to have been the finest all- 
round fighting machine of the first Great War. It 
combined all the best qualities of the single and 
two-seater. It had a reasonably high top speed, 
excellent powers of manoeuvre and considerable 
structural strength. A two-seater with pilot and 
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observer sitting back to back and working almost 
as one man gave it a high standard of efficiency. 
It was popular with all crews and became known 
affectionately as ‘Brisfit’ or ‘Biff’: The aircraft first 
went to France in March 1917 but was not 
immediately successful because pilots failed to 
exploit its capabilities by continuing to fly the 
machine in the then accepted manner for two- 
seaters. These difficulties were, however, soon 
overcome after which it wrought such havoc that it 
was soon regarded with the respect it deserved. 
It also served in other theatres of war. In the 
process of its development it had several types of 
engine ; Hispano-Suiza, Siddeley Puma, Wolseley 
Viper, Sunbeam Arab but found its greatest success 
and standardisation in the Rolls-Royce Falcon. 
(The engine installed in the exhibit is the oldest 
Rolls-Royce aero engine still running). It is a most 
versatile machine and has filled a somewhat 
ubiquitous role viz. Offensive Patrol, Escort 
Fighter, High Speed Reconnaissance, contact 
Patrols, etc. After the War it continued as standard 
light bomber, Army Co-operation, etc. aircraft 
until it was succeeded by the Westland Wapiti and 
Armstrong Whitworth Atlas in 1930 by which time 
it had completed an active life of 14 years. 

Its armament is a Vickers machine gun synchro- 
nised to fire through the propeller with Constan- 
tinesco Gear for the pilot; either single or twin 
Lewis guns on Scarff Ring for the observer. 


A total of about 3,000 had been made by the 
end of 1918. Their cost: 

Airframe without engine, instruments or 

guns £1,350. 

Engines: Rolls-Royce Falcon £1,210; Sun- 

beam Arab £1,210; Hispano-Suiza £1,017. 


S.E.5a. (1917) 


Leading Technical Details 


Role: Fighter. Type: Single-seater single engine 
landplane. Span upper main planes: 26’ 73". Span 
lower main planes: 26’ 74". Length overall: 20’ 11”. 
Height overall: 9’ 6". Chord upper planes: S' 0”. 
Chord lower planes: 5S’ 0". Gap: 4 7". Stagger: 


1’ 6". Area, total, main planes with ailerons: 274 sq. 
ft. Tail plane with elevators: 30.5 sq. ft. Area 
elevators: 15.5 sq. ft. Area fin: 6.1 sq. ft. Area 


rudder: 5.9 sq. ft. Engine: 200 h.p. Hispano-Suiza, 
water cooled. Fuel tank capacity: 35 gallons. Speed: 
132 m.p.h. Weight: 1,531 Ibs. 


ORIGIN OF EXHIBIT 
This aeroplane, less engine, was found hanging 
from the roof of what was, until lately, the Arm- 
strong-Whitworth Aircraft factory at Baginton, 
near Coventry, as an example of what had gone 
before. The Royal Aircraft Establishment Farn- 
borough were anxious to have a specimen of this 
Royal Aircraft Factory (now R.A.E.) designed 
aeroplane available for display so they agreed to 
restore it for the Shuttleworth Collection. An 
engine was found in America, another in Essex 
and more parts elsewhere and the restoration was 
done by the apprentices at Farnborough. 

The machine has flown very well at most major 
air displays since it was again put into commission. 


BRIEF HISTORY OF TYPE 


The S.E.5a was a product of the Royal Aircraft 
Factory (now the R.A.E.); with the Sopwith 
Camel it was the most famous British scout 
(fighter) aeroplane of the first World War. Owing 
to its qualities of automatic stability it did not 
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possess the power of rapid manoeuvre of the 
Camel but what it lacked in this respect was com- 
pensated for by its remarkable diving and climbing 
qualities, its great structural strength and the 
steady gun platform it provided. Its predecessor 
was the S.E.5 whose origin was, for most part, due 
to the appearance in 1915 of a new French engine, 
the Hispano-Suiza, which was a compact and 
workmanlike job giving 150 h.p. for a weight of 
only 445 lb. and to the British having placed an 
order for it. The Royal Aircraft Factory design 
staff began work on a design for a small single- 
seater fighter which was designated the S.E.5. The 
first S.E.5’s arrived in France March 1917 where 
they became an immediate success. The engine 
underwent development during 1916 and a geared 
version appeared which produced 200 h.p. A 
second S.E.5 prototype was fitted with the engine 
and the aircraft was modified somewhat sub- 
stantially, the modified version becoming the 
S.E.5a. This aeroplane suffered considerable set- 
backs owing to engine production difficulties but 
when, at last, it entered the field of action it 
proved to be an excellent fighting aircraft. Its 
finest testimonial lies in the fact that it was the 
mount of the leading British fighter pilots of the 
War. (Ball, Mannock, McCudden, Beauchamp- 
Proctor, McEvoy, Rhys-Davis, etc.). 

Its armament is a single fixed Constantinesco 
synchronised Vickers gun above the cowling and 
a Lewis gun on a Foster mounting above the centre 
section fired by a Bowden cable control. 

A total of about 5,025 S.E.5’s and S.E.5a’s was 
built. Their cost aircraft without engine £1,063, 
200 h.p. Hispano-Suiza £1,004, 200 h.p. Wolseley 
Adder £946. 


L.V.G. TYPE C-VI (1917) 


Leading Technical Details 

Role: Reconnaissance and short distance light bomber. 
Type: Two-seater single engine biplane. Span upper 
main planes: 44’ 84". Span lower main_ planes: 
42’ 21". Length overall: 26’ 74". Height overall: 10’ 4" 
(Exhaust pipe 11’ 6”). Chord upper planes: 5S’ 8%". 
Chord lower planes: 5’ 3”. Gap: 5’ 8%". Area, total, 
main planes with ailerons: 428.8 sq. ft. Area tail plane 
with elevators: 42.4 sq. ft. Area elevators: 20.8 sq. ft. 
Area fin: 5.2 sq. ft. Area rudder: 6.8 sq. ft. Engine: 
230 h.p. Benz. Fuel tank capacity: 52% gallons. Speed: 
110 m.p.h. Weight: 2,188 Ibs. 


ORIGIN OF EXHIBIT 

This German aeroplane is on extended loan from 
the Historical Branch of the Air Ministry. It was 
originally captured from the Germans in the 1914- 
18 War. The aeroplane is complete apart from 
instruments and armament. If, not yet, in its 
assembled state its restoration will be undertaken 
as soon as opportunity and facilities present them- 
selves. It was flown at the Royal Air Force Display 
at Hendon 1937. 


BRIEF HISTORY OF TYPE 

With a span of 45 feet this aeroplane was one of 
the biggest German reconnaissance and artillery 
observation two-seaters which appeared on the 
Western front at the end of 1917. It was also used 
as a short-range light bomber. Its construction is 
mainly of wood, fabric covered with aluminium 
panels over engine and forward section of the 
fuselage. It is fitted with a 230 h.p. six cylinder 
vertical water-cooled Benz engine and has a maxi- 
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mum speed of 110m.p.h. at sea level. Its arma- 
ment comprises a single synchronised Spandau 
machine gun bolted to the fuselage and worked 
by the pilot with a Bowden wire control and one 
parabellum or Mondraggen machine gun on a 
movable mounting in the rear cockpit for the 
observer. 


Topical News Item (1917) 
RECONNAISSANCE AIRCRAFT 


When the first World War started in 1914 the 
aeroplanes at the disposal of the warring nations 
were of widely diversified types suitable only as 
adjuncts to the military formations, cavalry 
patrols for instance, then used for reconnaissance 
purposes. It was not long before the aeroplane 
became accepted by both sides as the most reliable 
means of obtaining information about the enemy. 


With regard to the relative positions at the 
period the following translation from the Berlin 
paper Der Motorwagen gives the enemy view. 

“At a recent meeting of the Deutscher Fliager- 
bund or German Aerial League the Treasurer, 
Lieutenant Bothe, of Berlin gave some interesting 
details regarding the objects and activities of the 
League. 

He first gave a clear and comprehensive survey 
of the present position of aeronautics in Germany, 
claiming that the Germans now really had 
obtained the supremacy of the air on the Western 
Front as on other fronts, though he had to 
acknowledge that at the time of the great Somme 
offensive the mastery in the air belonged to the 
British and the French... .” 


DE HAVILLAND AEROPLANES 


As in the case of the Avro aeroplanes the story of those designed and produced by Geoffrey DeHavilland 
makes an equally impressive history. He designed, built and flew his first aeroplane in 1909 and 
powered it by an engine designed and built by himself. Some time later he was engaged by what was 
to become the Royal Aircraft Factory and, latterly, the Royal Aircraft Establishment, where he designed 
and flew many successful military types of aircraft. In the British Military Trials of 1912 his B.E.2. biplane 
outshone the many outstanding foreign as well as British contestants but, being a Government owned 
aircraft was ineligible for the Competition. Later he joined and designed aircraft for the Aircraft 
Manufacturing Company where he was responsible for the many successful products that contributed so 
notably to the attainment of aerial supremacy in the first World War. 

He remained with this company until 1920, when he decided to form his own; from here it went 
from strength to strength developing into a world-wide organisation that, eventually, embraced the wider 
activities of the design and manufacture of propellers, piston, jet and rocket engines and, finally, space 
vehicles. The foresight and quality thus represented is epitomised by the word Comet which will keep 
alive the name of DeHavilland in spite of its having become somewhat obscured by its absorption by the 
Hawker Siddeley combine. 

At the time of going to press the ‘Collection’ had four examples of this famous ‘breed’, the D.H.51 Miss 
Kenya, D.H.53 Humming Bird, D.H.60 Moth and the D.H.88 Comet. 


D.H.53 HUMMING acai was held at Lympne. The specification was for a 


single-seater with an engine capacity not exceeding 

(1923) 750 c.c. Private flying was a promising popular 

Leadine Technical Details market which the De Havilland Company was 
Role: Private owner, touring. Type: Single-seater keen to capture, two were built for the trials one 
low wing Monoplane. Span: 30’ 0”. Length overall: of which was flown by De Havilland himself who 
yA 9”, eee eat 4’ we Chard: Le pitas afterwards thought that it was too small to be a 

rea main planes: Sq rea tall plane wit tg . . . . 

elevators: 21.75 sq. ft. Area elevators: (2) 13 sq. ft. practical vehicle. Although it did not win the 
Area fin: 2.40 sq. ft. Area rudder: 8 sq. ft. Engine: Competition it was the only entrant to receive 
an h.p. hin B. . oe Sed tank sg tne 2 production orders. These were for a dozen for the 
gallons. Speed: 72 m.p Weight: With pilot and ; inic ica ti | t 
fucks 563 Ibs: empty 367 Ibs. Air Ministry to fill a communications role bu 


mainly used for experimental work including 
launchings from airships. One of these aeroplanes 
was flown to the Brussels Exhibition in the follow- 
ing year by Sir Allen Cobham ; during this flight 
the engine, then a Blackburne Tomtit inverted ‘V’ 
motor cycle engine, was roaring away at 3,000 
r.p.m. which is reputed to be the reason for its 
having been called the “Humming Bird’. 

When fitted with an A.B.C. Scorpion or Bristol 
Cherub the aeroplane became a popular Club 
machine and was capable of a creditable 


ORIGIN OF EXHIBIT 

This machine was found by Squadron Leader 
Jackson in a shed belonging to a miner at Bettes- 
hanger Colliery near Deal in Kent as a result of 
a casual bar conversation near Canterbury. It was 
without engine and tail unit. An A.B.C. Scorpion 
engine was available within the ‘Collection’ and 
its manufacturers kindly overhauled it. The De 
Havilland Technical School students re-conditioned 
the aircraft structure; thus serviced the aircraft 
now flies very well. | 


performance. 
BRIEF HISTORY OF TYPE A propeller fitted to a D.H. 53 which was 
This aeroplane was built for the Air Ministry launched from H.M. Airship R. 33, 15th October, 
Competition of 1923. The Competition was for a 1925, and piloted by Squadron Leader De Haga 
Government prize to encourage private flying and Haig is held by the ‘Collection’. 


16 


ENGLISH ELECTRIC WREN 
(1923) 


Leading Technical Details 

Role: Ultra-light aeroplane, training. Type: Single- 
seater, single-engine Monoplane. Span: 37’ 0”. Length 
overall: 24’ 3". Height overall: (not available). Chord: 
(not available). Area main planes: (not available). 
Area tail plane with elevators: (not available). Area 
elevators: (not available). Area fin: (not available). 
Area rudder: (not available). Engine: 3 h.p., 398 c.c., 
AB.C. flat twin. Fuel tank capacity: 1 gallon. Speed: 
50 m.p.h. max. Weight: 232 lbs. (Tare). 


ORIGIN OF EXHIBIT 


This aeroplane was offered to and accepted by 
the ‘Collection’ by a Scottish aviation enthusiast, 
Mr. R. H. Grant of Dumfries. With the kind 
approval of the then Sir George Nelson the English 
Electric Company undertook to restore the 
machine. It was not in a very good state of preser- 
vation so, to facilitate this work, a similar machine, 
which had been on loan to the Science Museum, 
was withdrawn and, from the two, the present 
exhibit resulted. The completed aeroplane was 
flown at Warton by Mr. Peter Hillwood then the 
Deputy Chief test pilot of the English Electric 
Company and afterwards handed over for safe 
keeping to the ‘Collection’ by this company on 
the occasion of the Royal Aeronautical Society’s 
Garden Party in 1957. 


BRIEF HISTORY OF TYPE 

The aeroplane was designed in 1922 by Mr. W. 
O. Manning, F.R.Ae.S., the then chief designer of 
the English Electric Company Ltd., Aircraft Divi- 
sion. It was designed to meet an Air Ministry 
Specification calling for an ultra-light training air- 
craft capable of a flight of up to 30 minutes dura- 
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tion and in which the question of weight was a 
major consideration. The engine is a three horse- 
power overhead valve 398 c.c. flat twin A.B.C. 
motor cycle type specially adapted for aircraft 
work. It drives directly a two-bladed mahogany 
tractor screw measuring some 3’ 6” in diameter. 
Although in its original form the engine could be 
run up to 4,000 r.p.m. in this role its speed is re- 
duced to 2,700 r.p.m. When the aircraft is air- 
borne the engine can be throttled back to half 
power thereby leaving a large percentage of power 
in reserve. The maximum speed is 50 m.p.h. but 
the machine is perfectly controllable at speeds of 
little more than 20 m.p.h. In 1923 one of these 
machines won the Daily Mail Light Aeroplane 
Contest at Lympne, Kent when it flew 87.5 miles 
on a gallon of fuel. On other occasions flights of 
over 100 miles have been accomplished on the 
same amount of fuel. A height of 1,200 feet has 
also been achieved. 


Topical News Item (1923) 


ROCKET-ASSISTED TAKE-OFF 

In a letter to ‘Flight’? in March 1910 a Mr. 
T. J. Bennett of Oxford made the following 
suggestion. “The necessity of some means of rais- 
ing aeroplanes quickly from the ground when, 
owing to engine trouble, they have been obliged 
to descend on ground not suitable to rise from 
under their engine power alone, has reminded me 
of some experiments I made more than twenty 
years ago. 

The experiments referred to were in launching 
a steam-driven aeroplane of 30 lbs. weight from a 
short platform in which rocket-assisted “Iake-offs’ 
were successful although later flights were not.” 


DE HAVILLAND MOTH 
D.H.60 (1925) 


Leading Technical Details (Standard) 

Role: Private owner, club. Type: Two-seater single- 
engine light biplane. Span upper planes: 30° 0”. 
Span lower planes: 30’ 0”. Length overall; 23’ 84”. 
Height overall: 8’ 94”. Chord upper planes: 4 43” 
(5). Chord lower planes: 4 43” (4). Gap: S’ 1”. 
Stagger: 3%”. Area, total, main planes with ailerons: 
229 sq. ft. Area tail plane with elevators: (not 
available). Area elevators: (not available). Area fin: 
(not available). Area rudder: (not available). Engine: 
Cirrus 1 (original) 4 cylinder in line, air cooled. Fuel 
tank capacity: 19 gallons. Speed: 90m.p.h. max. 
Weight: 1,234 (Total). 


ORIGIN OF EXHIBIT 


Bought by Mr. Richard Shuttleworth from Brook- 
lands in 1931. (G-EBWD). Originally fitted with 
a Cirrus II engine but, later, the 105 Hermes II 
was fitted at Old Warden. 


BRIEF HISTORY OF TYPE 
This aeroplane was designed by Geoffrey De Havil- 
land with the object of producing something with 
a real claim to being a light aeroplane. The first 
one was flown by him in 1925 with a performance 
which fully justified his aims. 

Here was an aeroplane which, in weight and 
wing area, compared with single-seater military 
designs of ten years earlier by the same company 
but with a speed almost as fast, carrying two people 
and with an engine of little more than one half of 
the horsepower. It was not long before light aero- 
plane clubs were adopting this machine as their 
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standard trainer and that it became a popular 
choice for attacks on long-distance records. An 
example of this later was Amy Johnson’s (Mrs. 
Mollison) solo flight to Australia in 1930 by which 
she captured public imagination as well as enhanc- 
ing the reputation of this remarkable aeroplane. 

It is believed that his choice of the name ‘Moth’ 
arose from his boyhood interest in the collection 
of moths and butterflies. The example is the first 
aeroplane which was bought by Mr. Richard 
Shuttleworth. 


Topical News Item (1925) 
THE MINIATURE RESERVE 


It will be recollected that one of the reasons for 
the formation and Government subsidising of the 
light plane clubs was the desire to form a small 
reserve of pilots. During the great strike just 
terminated, the light plane clubs were given an 
opportunity to prove themselves deserving of this 
Government support, and let it be said at once, 
they rose to the occasion right nobly. 

The amazing capabilities of the De Havilland 
Moths with their Cirrus engines to go anywhere at 
any time in any weather has been demonstrated 
over and over again, although in this connection, 
one should not forget the pilots who flew the 
machines, and to whose determination to get 
through, a very great deal of the success is, of 
course, due. The complete story of these efforts 
would give a convincing picture of the manner in 
which the clubs came to the assistance of the 
country in a time of great stress. 


HAWKER TOMTIT (1929) 


Leading Technical Details 

Role: Elementary trainer. Type: Two-seater light 
Biplane. Span upper planes: 28’ 63". Span lower 
planes: 28’ 6%”. Length overall: 23’ 8”. Height over- 
all: 8’ 4". Chord upper planes: 4’ 9". Chord lower 
planes: 4’ 9". Gap: 4’ 84". Stagger: 2’ 4” at centre 
section. Area, total, main planes with ailerons: 238 
sq. ft. Area tail plane with elevators: 36 sq. ft. Area 
elevators: 11.6 sq. ft. Area fin: 3.54 sq. ft. Area 
rudder: 7.71 sq. ft. Engine: 150 h.p. Armstrong 
Siddeley S cylinder, air-cooled radial. Fuel tank 
capacity: 24 gallons. Speed: 124 m.p.h. (Max. sea 
level). Weight: 1,110 lbs. empty. 


ORIGIN OF EXHIBIT 

This aeroplane was reposited with the Shuttleworth 
Trust by the Hawker Aircraft Company in Septem- 
ber, 1959. It was one that had been retained by 
the company and flown at many air displays and 
rallies by Squadron Leader Neville Duke, who was 
then their chief test pilot. 


BRIEF HISTORY OF TYPE 
This machine was designed for a competition held 


by the Air Ministry for a training machine for use 
in the Royal Air Force. It is of special interest in 
that it incorporates a number of features and 
equipment not usually found in such low powered 
aircraft. In addition the machine is of all metal 
construction throughout except for the fabric 
covering. Chief among the novel features must be 
classed the special equipment designed for it to be 
used for teaching pupils to fly entirely by instru- 
ments. To achieve this the pupil’s cockpit was 
provided with a hood which completely shut off 
the pupil’s view. The object of such instruction 
was to accustom the pupil to fly his machine when 
visibility was at a minimum such as at night or in 
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cloud or fog. General features are a heavily 
staggered biplane arrangement to give good view 
and to afford the occupant of the front seat an 
opportunity of getting clear by parachute in cases 
of emergency, all metal construction and efficient 
aerodynamic design resulting in a very good per- 
formance. Although designed as a training machine 
it made a very good mount for the private owner. 
Two were entered in the King’s Cup Air Race, 
1930 (one by the then Prince of Wales now Duke of 
Windsor) coming in 12th and 18th in a field of 88. 


Topical News Item (1929) 
SERUM BY AIR 


Capt. May flew an Avro Avian light aeroplane 
carrying anti-diphtheritic serum to Fort Vermilion, 
Northern Alberta, where diphtheria had broken 
out. He reached Peace River in the morning and 
continued in the afternoon to Fort Vermilion. 
Dog teams then carried the serum the remaining 
50 miles to Red River, where the disease has also 
spread. Capt. May started on his return flight and 
reached Peace River on January 4th. This stage 
of three hours happened on the coldest day this 
winter and in a head wind all the way. 


AIR TRAMP ARRIVES 


The ‘Air Tramp’ arrived at Croydon on May Ist 
after flying through the night across Europe from 
Berlin picking up freight and mails en route. It 
will, in future, leave Berlin at 2a.m. every 
morning and is scheduled to arrive in London at 
10.15 so that mails posted in Germany at a late 
hour will be delivered in London by noon the 
following day. 


PARNALL ELF (1929) 


Leading Technical Details 

Role: Light aeroplane. Type: Two-seater light Bi- 
plane. Span upper planes: 31’ 24". Span lower planes: 
(not available). Length overall: 22’ 1034”. Height 
overall: 8’ 6". Chord upper planes: (not available). 
Chord lower planes: (not available). Gap: (not avail- 
able). Stagger: (not available). Area, total, main 
planes with ailerons: 195 sq. ft. Area tail plane with 
elevators: (not available). Area elevators: (not avail- 
able). Area fin: (not available). Area rudder: (not 
available). Engine: 105 h.p. Cirrus Hermes 11, 4 
cylinder vertical in line. Fuel tank capacity: 23 gallons. 
Speed: 116 m.p.h. max. Weight: 1,140 lbs. (Tare). 


ORIGIN OF EXHIBIT 


For a display which was sponsored by the Daily 
Express all the aircraft then held by the ‘Collection’ 
were sent in satisfaction of a request for as many 
as possible. This aeroplane, which was then being 
stored at Fairoaks, was offered for sale and was 
bought to augment the ‘Collection’s’ complement 
after which it was brought to Old Warden. 


BRIEF HISTORY OF TYPE 


This aeroplane was the last of a series of light 
aeroplanes designed by Mr. Harold Bolas and pro- 
duced by George Parnall of Bristol. It made its 
appearance in 1929 and was exhibited at the Olym- 
pia Aero Show of that year. Although being in 
the normal British two-seater light aeroplane class 
it has several unorthodox features in its design. 
The wings are heavily staggered and placed rather 
far forward on the fuselage; this was done in 
order to bring both seats behind the wings so that 
in an emergency the passenger has the same chance 
to escape in his parachute as has the pilot. With 
occupants so placed the centre of gravity would be 
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too far aft so to overcome this the wings are given 
a pronounced sweep-back. The wing bracing is 
also unusual in that instead of the vertical inter- 
plane struts and streamline wire bracing the wings 
are entirely strut braced the struts and wing spars 
forming a Warren girder. The main petrol supply 
is carried in a tank in the fuselage and a pump 
raises it to a small tank in the top centre section 
from whence it flows to the engine by gravity. 
Throughout, the general idea of the Elf has been 
to provide an aeroplane which requires no com- 
plicated upkeep and which, through its sturdiness, 
would give no trouble at all and would not require 
constant expert attention. Its wings can be folded 
so giving it a folded width of 7’ 2”. With these 
advantages plus maximum speed of 116 m.p.h. it 
was a very useful machine for the private owner, 
flying clubs and schools. One of these machines 
was entered for the King’s Cup Air Race, 1930 
and came Sth out of a field of 88. It was priced 
at something of the order of £875-£890. 


Topical News Item (1929) 


MEDICAL AID BY AIRCRAFT 


Capt. Roy Maxwell and Dr. W. S. Paul recently 
completed a 1,000-mile flight to Moose Factory, 
on the Hudson Bay, where Dr. Paul attended a 
missionary suffering from a broken hip and other 
injuries. Two other airmen, Capt. May and Mr. 
Horner flew 450 miles from Edmonton to Fair- 
view, Northern Alberta, carrying oxygen and 
apparatus to a farmer who was gravely ill with 
pneumonia. The apparatus was dropped without 
the machine being landed, and the airmen were 
back at Edmonton within seven hours. The patient 
was reported to be better. 


AVRO TUTOR (1931) 


Leading Technical Details 

Role: Flying training. Type: Two-seater single- 
engine Biplane. Span upper planes: 34’ 0". Span 
lower planes: 34’ 0". Length overall: 26’ 6". Height 
overall: 9’ 9". Chord upper planes: 4’ 9". Chord 
lower planes: 4’ 9". Gap: 5S’ 3”. Stagger: 2° 74". 
Area, total, main planes with ailerons: 303 sq. ft. Area 
tail plane with elevators: 38.16 sq. ft. Area elevators: 
19.30 sq. ft. Area fin: 3.30 sq. ft. Area rudder: 12 sq. 
ft. Engine: 205 h.p. Lynx air cooled (Radial). Fuel 
tank capacity: 30 gallons. Speed: 122 m.p.h. max. 
(105 m.p.h. cruise). Weight: 1,800 lbs. (Tare). 


ORIGIN OF EXHIBIT 

This exhibit, as a civilian registered aeroplane, 
was being used in the production of the film 
‘Reach for the Sky’ but suffered a crankshaft front 
end failure while being run up on the ground. 
It was afterwards bought from its owner by the 
‘Collection’. A spare engine was found in the 
museum of the College of Aeronautics at Cran- 
field and overhauled for the ‘Collection’ by Messrs. 
Armstrong Siddeley of Coventry, the makers of 
the engine. The aeroplane is finished in the Royal 
Air Force colour scheme current during its period. 


BRIEF HISTORY OF TYPE 

Good as was the 504K the time came when it had 
to be superseded. A. V. Roe and Company was a 
firm which, at that time at least, had a longer and 
closer connection with the production of training 
types than any other firm in this country and, 
possibly the world. It was therefore alive to this 
fact and set to work to produce a more modern 
type capable of taking over where the 504K left 
off or to supplant it with a machine that would go 
much farther. Designed, primarily, for flying 
training the Tutor enabled all training from ab 
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initio to complete training in all the various 
specialised subjects to be carried out in the one 
type. To facilitate this versatility it was designed 
so that its equipment could be changed rapidly, 
if desired, so that the machine could be used, in 
addition to ordinary flying training, for training 
in gunnery, wireless, photography, etc., it can, in 
fact, be equipped for no less than eleven alternative 
training duties in all cases being able to carry 
instructor as well as pupil. The use of a standard 
multi-purpose type of machine has many advan- 
tages as spares for engine and aircraft are the 
same for all models. The machine can also be 
fitted with floats for seaplane flying. 

The Avro Tutor is an equal span single-bay 
biplane of all-metal construction but with fabric 
covering. The fuselage is a welded steel tube struc- 
ture while the wings have strip steel spars and 
pressed light metal ribs. To facilitate inspection 
and interchange of equipment the sides of the 
fuselage, from a point aft of the gun turret posi- 
tion, are covered with quickly removable panels. 

Referring to the Introductory Note to Avro 
products it will be observed that it has retained 
those features that made its famous predecessor so 
successful i.e. large span, high aspect ratio, heavily 
staggered wings and long fuselage. 


Topical News Item (1931) 


AN AIR BORN BABY 

A report from Le Pas, Manitoba, states that a baby 
boy was born on March 31st in an aeroplane at 
an altitude of 4,000 feet. The machine, in response 
to an emergency call, was conveying the mother to 
hospital, and the baby was born en route. Mother 
and baby reached Le Pas safely and are said to 
be ‘both doing well’. 


PERCIVAL GULL (1932) 


Leading Technical Details 

Role: Private owner, touring. Type: , 
single-engine low wing Monoplane. Span: Pe 
(wings folded 13’ 2”). Length overall: 24’ 114”. 
Height overall: (not available). Chord: (not available). 
Area main planes: 169 sq. ft. Area tail plane with 
elevators: 27 sq. ft. Area elevators: 10.25 sq. ft. Area 
fin: 4.16 sq. ft. Area rudder: 7.75 sq. ft. Engine: Gipsy 
6 cylinder, in line, inverted, air cooled. Fuel tank 
capacity: 40 gallons. Speed: 176 m.p.h. max. (155 
m.p.h. cruise). Weight: 1,500 lbs. (Tare). 


Three-seater 


ORIGIN OF EXHIBIT 


This aeroplane was put into the custody of the 
‘Collection’ and endowed in 1961 by Hunting Air- 
craft Company Ltd., of Luton, after having been 
placed in storage there by the then Percival Air- 
craft Ltd., in July, 1955. It had previously been 
restored to its original standard. 


BRIEF HISTORY OF TYPE 


The Percival Gull first appeared in 1932 and was 
entered for the King’s Cup Air Race; although it 
did not succeed in getting a place it was quite 
evident from it performance that here was an air- 
craft of advanced design and of more than average 
aerodynamic efficiency. It was then priced at 
£1,250. It was a low wing cabin monoplane, three- 
seater with a 130 horsepower Hermes VI inverted 
engine. By using this type of engine and giving 
the decking in front of the windscreen a downward 
slope the pilot’s view was very good indeed. In 
1933 it was considerably speeded up by fitting a 
Napier E97 engine of 160 horsepower. Success 
achieved by the machine prompted its being put 
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into production. Four Percival Gulls were entered 
for the King’s Cup of that year but were not 
successful in getting a place. In October (4th to 
11th) of that year the famous Australian pilot 
Kingsford-Smith, using a Gull fitted with an in- 
verted Gipsy Major 4-cylinder engine of 130 horse- 
power, reduced the England-Australia record to 
7 days 4 hours 44 minutes. This effort could be 
described as an all Australian ome since the 
machine’s designer, Captain Percival, was also an 
Australian. In the course of development an im- 
proved Gull appeared in 1934 ; this version differed 
from its forerunner mostly in the matter of im- 
provements for the comfort of the occupants. A 
new wing folding arrangement which was simple, 
safe and easily operated was also embodied and 
provision for the installation of the Gipsy Six 
engine was made. This new version was expected 
to sell at between £1,575-£1,580. It was further im- 
proved in 1935 to bring it up-to-date in the private 
owner class such as the fitting of split trailing edge 
flaps, differentially operated wheel brakes, etc. It 
now provided comfortable touring for three at 
150 m.p.h. In 1935 Jean Batten used it (the 
exhibit) for her record breaking flight to Brazil and 
for her later flights as recorded on the exhibit. For 
this sort of effort extra tanks, of course, were fitted. 
In May, 1936, Mrs. Mollison (Amy Johnson), in 
a similar machine, completed her record-breaking 
double by flying to Capetown in 78 hours and 
returning by a longer route in 112 hours thereby 
beating the existing time by 1 day 14 hours 40 
minutes (14,200 miles in 11 days). 


Complete details of Jean Batten’s record break- 
ing flights are given on page 52. 


R 11 REVOPLANE (1933) 


Leading Technical Details 

Role: Experimental. Type: Single-seater helicopter. 
Diameter of rotor blades: 29’ 6”. Number of rotor 
blades: 3. Length overall: 22’ 3”. Height (to top of 
rotor hub): 6’. Wheel track: 8’. Area of wings 
(each): 36 sq. ft. (approx.). Engine: 45 h.p. Salmson 
Type 9 Adr. Fuel tank capacity: 1% gallons (approx.). 


ORIGIN OF EXHIBIT 

This somewhat revolutionary aircraft, with its 
predecessor, was among the first helicopter designs 
to demonstrate the practicability of the V.T.O.L. 
aircraft early in the 1930’s. It was taken out of its 
retirement more aptly to be housed with the 
Shuttleworth Collection in 1966 by one of its co- 
designers, Raoul Hafner, Technical Director (Re- 
search) of Westland Aircraft Limited. 


BRIEF HISTORY OF TYPE 

The original of this aircraft was the result of the 
collaboration of two Austrian Engineers, Herr 
Raoul Hafner and Herr Bruno Nagler who had 
produced an earlier version, the R.1. It was 
brought to this country in 1932 where, at Heston, 
much experimentation was pursued. Soon after 
this Herr Nagler returned to Austria leaving 
further development to his partner. 


This took the form of the re-design of the rotor 
and hub with fully articulated blades. The 
machine made a number of hovering flights, 
mostly under tethered conditions, this being for 
safety only since the cables were slack. The 
following extract from a report of the period 
gives a factual picture of its performance. Speak- 


ing of the designers it goes on ‘they claim to have 
achieved more than anyone else in providing their 
machine with a device whereby the incidence of 
the blades can, during rotation, be varied; not 
only can the incidence of all three blades be varied 
together but a control, giving in effect the same 
control as a normal “joy stick” alters the incidence 
of the blades as they pass any one particular 
point!’ 


This rotor control, though rudimentary at the 
time, enabled Herr Hafner’s next aircraft, the 
AR 111 Gyroplane, to fly successfully and its 
later versions unmistakably to demonstrate the 
fundamental soundness of his system. 


The principle of this system of control is the 
one on which the design of the modern helicopter 
is based, the separate forms of control now being 
defined as (a) Collective Pitch Control in which, 
in hovering flight, increase or decrease of lift is 
achieved by altering the angle of attack of all 
blades simultaneously and (b) Cyclic Pitch Control 
when, in normal flight, the angle of attack of each 
blade can be varied at a given part of the cycle 
of rotation. 


Anti-torque, and a measure of directional control 
is effected by the two elliptical wings; variation 
of the incidence of these produced in the vertical 
plane i.e. in the plane of the air stream created 
by the three bladed rotor having the necessary 
eect. 

The fuselage structure is a lattice of soldered 
steel tubes; landing gear comprises two wheels 
and there is also a tail wheel. 

The photograph shows Herr Nagler attempting 
an experimental ascent. 


D.H. 88. 
DE HAVILLAND COMET — 1934 


Leading Technical Details 


Role: Racing; fast mail carrier. Type: Two-seater, low 
wing, twin engine monoplane. Span: 44’. Length 
overall: 29’. Chord Mean: 6’ approx. Areas: Main 
Plane: 212.5 sq. ft. Ailerons: 24.2 sq.ft. Tail Plane: 
11.35sq. ft. Elevators: 14.6sq.ft. Fin: 7.3 sq. ft. 
Rudder: 9.6 sq. ft. Fuel Tank Capacity (3 tanks): 128, 
110 and 20, 258 gallons. Engines: 2 Special Gipsy Six, 
In Line Inverted, Air Cooled. Propellers: Ratier 
Controllable Pitch. Speed: First official test 235 
m.p.h. at 1,000 ft., 225 m.p.h. at 10,000 ft. 


ORIGIN OF EXHIBIT 

This aircraft, after winning the race, was in 1935 
acquired by the Air Ministry for a series of tests 
and experiments and given the number K.5084; 
as such it was displayed at Hendon in 1936. It was 
reverted to G-ACSS in 1937 and had a somewhat 
chequered career until 1939 when it was stored at 
Gravesend. From here, in 1951, it was retrieved 
and rebuilt by the De Havilland Technical School 
and exhibited at the Festival of Britain. After a 
further period of storage it was decided, in 1965, 
by Bristol Siddeley Engines and the De Havilland 
Company that the Shuttleworth Collection would 
be the most appropriate home for this famous 
aeroplane. 


BRIEF HISTORY OF TYPE 

The exhibit was the winner of the England- 
Australia International Air Race of 1934. £10,000 
and a gold cup were put up for this race in 1933 
by Sir Macpherson Robertson the Australian 
‘industrialist to mark the centenary of the State of 
Victoria which was founded by British enterprise. 
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No existing British design had the capability of 
achieving success in such a race so, unless the 
situation could be changed this British sponsored 
and inspired contest would be one between foreign 
aeroplanes. Early in 1934 this challenge was 
accepted by De Havillands who, inspired by Sir 
Geoffrey, took on the seemingly impossible task 
of producing an entrant in under nine months. 
Since the prize money could not support the 
venture it was publicised and orders invited. The 
conditions laid down demanded a standard of 
airworthiness of a normal category which pre- 
cluded acceptance of a purely speed entry thereby 
posing massive problems to the design team. Their 
studied solution called for a range of 2,500+ 
miles with safety margin which would require a 
capacity for lifting the requisite fuel load which 
would have to be used as economically as possible 
while achieving a speed of at least 200 m.p.h. 
This would need an engine or engines giving the 
highest thrust horsepower to the aeroplane. Their 
own Gipsy Six in-line engine with its small frontal 
area per horsepower, suitably modified, seemed to 
give the answer. The design must have the attri- 
butes of a large aeroplane to lift the load and a 
small one for fuel economy and speed; trailing 
edge flaps would reconcile these conflictions. A 
retractable undercarriage would also be necessary. 
Fixed pitch propellers would not be suitable for 
such a load, particularly under tropical conditions, 
so controllable pitch ones must be found. Con- 
structional refinements were natural corollaries 
so wooden stressed skin construction, in which 
the wing covering provides strength as well as 


form, was adopted and achieved by ‘double 
Continued on page 46 


GLOSTER GLADIATOR (1934) 


Leading Technical Details 

Role: Day and night fighter. Type: Single-seater, 
single-engine Biplane. Span upper plane: 32’ 3". Span 
lower plane: 32' 3". Length overall: 27’ 5". Height 
overall: 10’ 4". Chord upper plane: 5S’ 9". Chord 
lower plane: 5’ 9". Area, total, main planes with 
ailerons: 323 sq. ft. Area tail plane with elevators: 
37.54 sq. ft. Area elevators: 18.24 sq. ft. Area fin: 
5.9 sq. ft. Area rudder: 14.5 sq. ft. Engine: 720 h.p. 
Bristol Mercury IX (Static Radial) air cooled. Fuel 
tank capacity: 83 gallons. Speed: 253 m.p.h. max. 
Weight: 3,476 lbs. (Tare). 

ORIGIN OF EXHIBIT 

This machine was built up by the Gloster Aircraft 
Company with parts available on site and others 
acquired from Mr. V. H. Bellamy of Eastleigh, 
the enterprise being activated by the enthusiasm 
of Wing Commander R. F. Martin, O.B.E., 
D.F.C., who was then their Chief Test Pilot. It 
was then handed over to the ‘Collection’ for pre- 
servation and safe keeping and also endowed by 
the Gloster Aircraft Company, 25th November, 
1960. 

BRIEF HISTORY OF TYPE 

This aeroplane was the last of a series of famous 
biplane fighters, Grebe, Gamecock, Gauntlet, of 
which it was a development, and was, in fact, the 
last biplane fighter of any make to be in service in 
this country. In a general way the Gladiator re- 
sembled its immediate predecessor but various 
refinements were introduced which resulted in a 
very marked increase in performance. The wings 
were given single-bay bracing instead of two-bay 
and the undercarriage was of the Dowty cantilever 
sprung wheel type which offered remarkably small 
drag. The Plasilume moulded perspex roof over the 
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cockpit added several m.p.h. to the speed in addi- 
tion to affording protection at the great altitudes 
at which the single-seater day and night fighter 
was required to do its work. The combined Town- 
end and exhaust ring play their part in the general 
reduction of drag. The armament consisted of 
four machine guns (Vickers or Browning) two of 
which were carried in the side fairings of the 
fuselage and provided with interrupter gear while 
the other two were carried in ‘blisters’ in the lower 
wings where, being outside the propeller disc, no 
interrupter gear was necessary. Although it was 
soon to be outmoded by the eight-gun monoplane 
fighters, Hurricane and Spitfire, it still remained a 
formidable weapon as the Germans (Luftwaffe) 
and Italians (Regia Aeronautica) were to find out in 
Norway, Western Desert and particularly in Malta 
where the famous trio of Sea Gladiators, Faith, 
Hope and Charity were the only fighters available 
for its defence when the Italians opened their 
attacks on the island. These three aircraft were 
originally destined for carrier operations when it 
became necessary for the Royal Air Force to take 
them over in that emergency. Quite a number 
were exported abroad for the equipment of foreign 
Air Forces. 

They first entered squadron service in 1937 but 
they had been replaced largely by the beginning of 
the second World War. 


Topical News Item (1934) 
MONOPLANE FIGHTERS 
It was in this year that the Air Ministry issued its 
specification for eight-gun monoplane fighters that 
foreshadowed the demise of their biplane 
predecessors. 


HAWKER HURRICANE I 
(1937) 


Leading Technical Details 

Role: Fighter, day and night. Type: Single-seater low 
wing Monoplane. Span: 40’ 0". Length overall: 31’ 5”. 
Height overall: 13’ 3”, airscrew vertical. Chord: 
8’ 04” at root, 3’ 114” at tip. Area, total, main planes 
with ailerons: 257.6 sq. ft. Area tail plane with eleva- 
tors: 33.26 sq. ft. Area elevators: 26.92 sq. ft. Area 
fin: 8.83 sq. ft. Area rudder: 13.06 sq. ft. Engine: 
1,030 h.p. liquid cooled Rolls-Royce Merlin II or III. 
Fuel tank capacity: 94 gallons. Speed: 318 m.p.h. max. 
Weight: 4,670 lbs. 


ORIGIN OF EXHIBIT 


This aircraft was built as a Canadian Mk. 1 Hurri- 
cane by the Canadian Car and Foundry Company. 
It was later converted, in this country, to a Sea 
Hurricane 1B by fitting with catapult spools and 
arrester gear thereby being made available for 
Fleet Air Arm use. After the war it was being 
used by the Loughborough Technical College from 
whom it was acquired on permanent loan by the 
‘Collection’. It was then reverted to its Mark 1 
standard and assembled for the ‘Collection’ by the 
Hawker Aircraft Company. 


BRIEF HISTORY OF TYPE 

The introduction of the Hurricane marked a 
radical departure from the biplane Twin Gun air- 
craft which had been the traditional type of fighter 
used by the Royal Air Force as exemplified by 
such types as the Gloster Gladiator and Bristol 
Bulldog. It went into service with the R.A.F. at 
the end of 1937 and soon came before the public 
eye as an outstanding aircraft by making a night 
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flight from Edinburgh to Northolt at an average 
speed of 408 m.p.h. This was much in excess of 
its normal capability by virtue of its having been 
favoured by a strong following wind. It was 
nevertheless an outstanding performance. It also 
had the distinction of being the first of the eight 
gun aircraft to go into service. 

At the outbreak of the second World War Hurri- 
cane production was in a much more advanced 
stage than that of the Spitfire; as a result a larger 
proportion of the squadrons which were engaged 
in the Battle of Britain was armed with the Hurri- 
cane. As production of the faster Spitfire increased 
and more squadrons were equipped with this type 
the Hurricanes were diverted to a multiplicity of 
other roles such as day and night fighter, low level 
bomber, naval fighter, and also as convoy escorts. 
In this latter duty they were equipped to be cata- 
pulted from the decks of merchant ships which 
often meant their abandonment by the pilot who 
parachuted into the sea to await being picked up. 
The Hurricane exhibited was converted for this 
duty but was, in fact, never used for the purpose. 


Topical News Item (1937) 
DRAG AND WEIGHT REDUCTION 
In addition to intensive engine development the 
Rolls-Royce Company has concentrated recently 
on the development of engine installations possess- 
ing the combined advantages of reliability, low 
drag and minimum weight. To these ends the 
engine mounting has been arranged to permit the 
radiator being carried close to the crankcase, and 
by mounting the header tank round the nose of 
the reduction gear the amount of piping in the 

system has been reduced to a minimum. 


SUPERMARINE SPITFIRE XI 
(1944) 


Leading Technical Details 

Role: Photographic reconnaissance. Type: Single- 
seater low wing single-engine Monoplane. Span: 
36’ 10”. Length overall: 31’ 434". Height overall: 
12’ 73” to top of airscrew. Chord: 7’ 1" (Mean). Area, 
total, main planes with ailerons: 242 sq. ft. Area tail 
plane with elevators: 31.46 sq. ft. Area elevators: 13.26 
sq. ft. Area fin: (not available). Area rudder: (not 
available). Engine: 1,600 h.p. liquid cooled Rolls- 
Royce Merlin 61, 63, or 70. Fuel tank capacity: 85 
gallons plus belly drop tank to increase range to 2,000 
miles. Speed: 415 m.p.h. max. (240 m.p.h. cruise). 
Weight: 5,630 lbs. (Tare). 


ORIGIN OF EXHIBIT 


This aeroplane was put into the custody of the 
‘Collection’ by Vickers Armstrong through the 
good offices of Mr. Jeffery Quill, their late Chief 
Test Pilot. It had been the personal mount of the 
American Air Attache who had handed it back to 
Vickers Armstrong. 


BRIEF HISTORY OF TYPE 


Although the Supermarine Company had evolved 
advanced designs based on its Schneider Trophy 
winning S6B aeroplanes and had embarked on 
a private venture design which embodied the basic 
features of what finally emerged as the Spitfire, 
an Air Ministry specification of 1934 required an 
armament of eight machine guns which were to be 
mounted in the wings so as to be clear of the pro- 
peller thereby avoiding any interruption in their 
rate of fire as well as dispensing with interrupter 
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gear. At this particular time Rolls-Royce had 
produced their new engine which would be capable 
of an output of the order of 1,000 horsepower and 
was to become known as the Merlin. This com- 
bination of circumstances necessitated a re-design 
which had the advantage of reducing the size of 
the fuselage otherwise necessary for the more 
orthodox method of housing the guns and of giv- 
ing the aircraft cleaner lines generally with the 
promise of a speed well in advance of the 250-300 
m.p.h. then considered to be of a good order. 
Production of this aircraft for the Royal Air Force 
began in 1937. 


The changing operational requirements and the 
intensive developments made necessary by their 
demands resulted in many variants of this basic 
design; of these the Mark XI was one used by 
Photographic Reconnaissance units (P.R.U’s). 
The Spitfire exhibited is one of this mark. Its 
role was that of photographing targets for the 
R.A.F., Navy, Ministry of Economic Warfare 
and most of its jobs were over enemy territory 
where its accomplishments were outstanding. 
It was equipped for use in the tropics but, being 
required to operate at considerable altitudes, 
its cockpit was heated although not pressurised. 
It was also required to penetrate deeply into 
enemy territory and so was provided with extra 
tankage which was accommodated in the wings; 
this could be further augmented, if necessary, by 
a belly drop tank thereby extending the range of 
the aircraft to something like 2,000 miles. Some 
of these aircraft were acquired by the U.S. Army 
Air Force, through the medium of reverse ‘Lease 
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PERCIVAL JET PROVOST (1954) 


Leading Technical Details 

Role: Basic trainer. Type: Two-seater, single-engine 
Monoplane. Span: 35’ 2”. Length overall: 31’ 11". 
Height overall: 12’ 8". Chord: (not available). Area, 
total main planes with ailerons: 214 sq. ft. Area tail 
plane with elevators: (not available). Area elevators: 
(not available). Area fin: (not available). Area rudder: 
(not available). Engine: 1,640 lbs. thrust, Armstrong 
Siddeley Viper 101, turbo-jet. Fuel tank capacity: 
182 gallons. Speed: 400 m.p.h. max. Weight: 4,110 
lbs. (Tare) max. loaded 6,038 Ibs. 


ORIGIN OF EXHIBIT 

This aeroplane was reposited with the ‘Collection’ 
and endowed by Hunting Percival Aircraft of 
Luton. For purposes of student instruction it was 
handed over on temporary loan to the Lough- 
borough Technical College who, in turn, loaned to 
the ‘Collection’ the Hurricane I and a Spitfire Vb 
which, latter, it is hoped to restore in due course. 


BRIEF HISTORY OF TYPE 

Before the introduction of this aircraft elementary 
or basic flying training in the Royal Air Force was 
carried out on piston-engined aircraft. As jet pro- 
pelled aircraft came to be more commonly used it 
became necessary for advanced training aircraft to 
be powered similarly. This involved a transitional 
stage from piston to jet-engined aircraft as students 
advanced in flying proficiency so the introduction 
of a jet-powered basic trainer followed as a natural 
consequence. Hunting Percival Aircraft, the 
designers of the piston-engined Provost, foresaw 
this development and designed the Jet Provost as a 
private venture. The then Ministry of Supply 
ordered some of these aircraft and subjected them 
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to service trials at the satisfactory conclusion of 
which a development of the type was adopted for 
use as the standard basic training aircraft for the 
Royal Air Force. 

The exhibit is an early Jet Provost which took 
part in the Farnborough Air Display of September 
1954 this being its first official appearance in 
public. 

After acceptance of the type as standard pro- 
duction for the R.A.F. was put in hand for an 
improved version with an Armstrong Siddeley 
Viper 102 power plant and, among other 
refinements, additional fuel capacity. 

This aircraft was supplied to Governments of 
the following countries: Ceylon, Iraq, Kuwait, 
Spain, Venezuela and Saudi Arabia. 


Spitfire—continued from previous page 


Lend’ since, for some of their P.R. duties, it was 
a superior machine to anything else available. One 
of these machines engaged on ‘Operation Eclipse’ 
in Canada in 1945 took the highest pictures then on 
record at a height of 34,000 feet. 

The Spitfire is reputed to have been the only 
British aeroplane to have remained in continuous 
production throughout the second World War; the 
total of all versions produced numbering some 
20,000 over the period of its twelve-year or so life. 
It also saw service on every major battle front. 

The designer of this noteworthy aeroplane, 
Reginald Mitchell, died in 1937 but in this he had 
a memorial in that for the Royal Air Force he 
had created the world’s fastest and most beautiful 
fighter of its time. 


HUCKS STARTER 


ORIGIN OF EXHIBIT 
This device came from the same source as the 


Bristol Fighter. It was rebuilt and restored to 
its present state for the ‘Collection’ by the De 
Havilland Aircraft Company at their Technical 
School. It is believed that this Company was 
responsible for the conversion of a large number 
of ‘T’ Model Ford cars to this role and it is of 
more than ordinary interest that this work should 
have been contracted out to the Aircraft Industry. 


BRIEF HISTORY OF TYPE 


In the early days of flying engines were of com- 
paratively low power and the number of cylinders 
small so it was quite easy and, in fact, customary 
to start them by swinging the propeller round by 
hand. As engine design and development resulted 
in increases in size and power starting them posed 
something of a problem. Many devices preceded 
the introduction of such starting methods as 
Inertia, Gas, Cartridge, Electrical, etc. but the one 
which found most favour, particularly as far as 
military aircraft were concerned, was the Hucks 
starter so named because its invention is attributed 
to Mr. B. C. Hucks one of the most:famous of 
British early fliers. 


This device used the chassis of the famous “T” 
model Ford motor car on which the starting 
mechanism is mounted as a superstructure. The car 
engine drive is selectable so as either to operate 
normally or to rotate the overhead shaft which it 
does by means of a chain and sprockets. The for- 
ward end of this shaft has a cross-head which can 
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be engaged with a claw or dog on the aircraft pro- 
pellor. The part of the shaft to which the cross- 
head is fitted can be moved telescopically against 
a spring loading: it can also be moved so as to 
align with and engage the propeller dog through 
the medium of a universal joint and a bipod with 
a clamping device. 

To start an engine the starter is driven up to the 
aeroplane and a member of its crew mounts the 
platform on the front of the car, adjusts the align- 
ment and engages the cross-head and dog. The 
driver then reverses a short distance to put the 
cross-head under tensional load; he then dis- 
engages the engine from the transmission thereby 
engaging the drive for the overhead shaft. On 
getting the appropriate signal from the pilot of the 
aeroplane he applies his engine on which the aero- 
plane engine usually starts after one or two revolu- 
tions. This releases the cross-head which is drawn 
back by its spring mechanism. The drive to the 
overhead shaft is then disengaged thereby reverting 
to normal and the driver reverses the starter away 
from the aeroplane. 


Topical News Item (1912) 
A STARTER FOR AEROPLANE ENGINES 


A device for starting up engines of aeroplanes 
from the driver’s seat has been devised by Frank 
Coffyn, who has lately been experimenting with a 
Burgess-Wright hydro-aeroplane. It was the 
difficulty experienced in starting the engine of 
this machine which led him to go into the question, 
and the device primarily consists of a shaft, one 
end of which carries a handle, while at the other 
is a gear wheel which meshes with another gear 
wheel on the flywheel. 


AERO ENGINES 


25 h.p. ANZANI (1909) 


(as installed in Bleriot) 


Leading Technical Details 

Type: Air cooled, semi radial (Fan Type). Direction 
of rotation: Right hand tractor. Number of cylinders: 
3. Bore: 105 mm. Stroke: 130 mm. Compression 
ratio: (not available). Normal r.p.m.: 1,600. Brake 
horsepower at normal r.p.m.: 25. Cubic capacity: 
3,370 c.c. Fuel consumption: 2+ gallons per hour. 
Weight: 140 lbs. (65 k.g.). Weight power ratio: 5.6 lbs. 
per horsepower. 

ORIGIN OF EXHIBIT 

This engine was found in the window of a garage 
in Billericay. It was purchased by Richard Shuttle- 
worth from the proprietor who is a veteran aero- 
plane enthusiast of long standing, who has a 
collection of parts, assemblies, etc. It provides a 


spare engine for the Bleriot. 


SPECIAL CHARACTERISTICS 

Pistons are of steel with cast iron rings and are 
coupled up to the same crank, two of the big ends 
being forked. The cylinders are ribbed cir- 
cumferentially, the walls are perforated at the 
skirt to exhaust to atmosphere at the end of the 
stroke. The angle between one cylinder and its 
neighbour is 60 degrees and the firing order is 
1, 3, 2, taking No. 2 as being that in the centre. 
From No. 1 (left hand cylinder viewed from pilot’s 
seat) to No. 3 the firing interval is 120 degrees ; 
from No. 3 to No. 2 and again from No. 2 to No. 
1 is 300 degrees. This obvious unbalance and the 
need to reduce cyclic speed fluctuations lead to the 
need for counterweighted flywheels thereby 
resulting in a high weight power ratio. 


Aircraft powered by the 25 horsepower Anzani: 
Bleriot XI, Monoplane ; Deperdussin (School type) 
Monoplane ; Vendome No. 2, Monoplane; Radul 
Vendace, Monoplane: Avis, Monoplane; ‘‘Mont- 
Golfier”, Monoplane; Mann and Overton; “Santos 
Dumont’, Monoplane. 


Introduction to Rotary Engines 


There is nothing abnormal in the principles em- 
ployed in the operation of the Rotary, or, more 
properly, Rotating Cylinder, engines. Whereas in 
the orthodox type of engine the crankshaft revolves 
within the crankcase the rotary engine crankshaft 
is held stationary thus allowing the crankcase with 
its cylinders to revolve about it. 


From the beginnings of aviation the main 
barrier to progress was the absence of a light 
engine. The earliest engines were made of materials 
that were heavy and the design such that a fly- 
wheel of some form was necessary to damp out the 
effect of irregular power impulses thereby further 
increasing the weight. While the propeller did 
help in this latter respect it had not the effectiveness 
of a flywheel. 


The advent of the Gnome engine, which was the 
first practical one of this type, materially altered 
the outlook. When first produced it was generally 
considered doubtful if it would work satisfactorily 
but, in practice, it not only did but was, at that 
time, the only engine capable of developing the 
necessary power within the essential limits of 
weight and succeeded in furthering the progress 
of aviation in a manner that was probably more 
effective than anything else could have been at 
that time. There are two prime factors governing 
the lightness of an engine one being the design 
the other the quality of the materials used. In the 
first case the engine is a radial with its cylinders 
spaced equally round a crankchamber that is no 
longer than would be required for any one of its 
cylinders. There is a corresponding saving in the 
crankshaft and other members the dimensions of 
which are governed by the size of the crank- 
chamber. The engine itself also meets the needs 
of a flywheel. With regard to materials most of 
its parts are of forged nickel steel and, with small 
exceptions, the use of castings is dispensed with. 


This engine is also air cooled ; with this type of 
engine this has more than the obvious advan- 
tages, the rapid movement of the cylinders 
allowing of the maximum effect. The engine is 
also cooled internally as well as externally since 
a continual stream of cold air is being drawn into 
the crankcase through the carburettor and 
hollow crankshaft and, in the case of the Gnome 
engine, passing through valves in the piston head. 


80 h.p. LE RHONE (1912) 
(as installed in Sopwith Pup) 


Leading Technical Details 

Type: Rotary, air cooled (of French design). Direction 
of rotation: Right hand tractor. Number of cylinders: 
9. Bore: 105 mm. Stroke: 140 mm. Normal r.p.m. in 
flight: 1,175. Brake horsepower at max. r.p.m.: 80. 
Cubic capacity: 10,910 c.c. Fuel consumption: 6-7 
gallons per hour. Weight: 240 lbs. Weight power 
ratio: 3 lbs. per rated horsepower. 


ORIGIN OF EXHIBIT 

This engine is of the same type as the one installed 
in the Sopwith Pup ; it was found in the workshops 
of the Loughborough Technical College in 1961. 
Although not entirely complete its parts are always 
available to provide spares for the runnable 
engine. 


SPECIAL CHARACTERISTICS 

The cylinders are of steel but are fitted with cast 
iron liners; one can appreciate special attention 
that designers gave to the effects of uneven cooling 
presented by the rotary. 

Both inlet and exhaust valves in each cylinder 
are operated by one tappet rod; a contribution 
to the weight problem. 

There is no master connecting rod as in other 
rotary and radial engines. The connecting rods are 
of ‘H’ section and are provided with shoes which 
operate through three bronze-lined grooves, the 
rods being of three different lengths. 

The absence of ball or roller races in this 
assembly in no way detracts from what is an 
exceptionally smooth-running engine. 


Aircraft powered by the 80 horsepower Le Rhone: 
Sopwith Pup; Bristol Scout D (Bullet); Morane- 
Saulnier 1.A. (Bullet) Scout; Morane Parasol ; 
Vickers F.B.12 Pusher Scout; Bleriot XI; 
Caudron G.111; Caudron G.IV (Two engines). 


130 h.p. CLERGET (1914) 


Leading Technical Details 

Type: air cooled, rotary. Direction of rotation: Left 
hand tractor. Number of cylinders: 9. Bore: 120 mm. 
(4.72"). Stroke: 160 mm. (6.30”). Compression ratio: 
4.56:1. Normal r.p.m.: 1,250. Brake horsepower at 
normal r.p.m.: 126 (rated horsepower 130). Cubic 
capacity: 16,286 c.c. Fuel consumption (average): 
11.8 gallons per hour. Weight (Dry): 370 lbs. Weight 
power ratio: 3 lbs. per horsepower (approx.). 


ORIGIN OF EXHIBIT 

The ‘Collection’ holds four of this type of engine 
and a quantity of spare parts. Two of the engines 
were found by Mr. R. O. Shuttleworth before the 
last War; the other two, found in a store at the 
R.A.F. Station at Henlow, were presented to the 
‘Collection’ by that Station. 


SPECIAL CHARACTERISTICS 
There were originally three models of this engine: 

(1) The 7 cylinder 80 h.p. 

(2) The 9 cylinder 110 h.p. (9Z) and 

(3) The 9 cylinder 130 h.p. (QB). 

Of these the first was little used on account of 
its small power and the 9Z was entirely superseded 
by the 9B. The latter was a development of the 
9Z, which it reproduced in nearly all its main 
details. The improvement in its performance was 
derived almost wholly from an increase in inlet 
valve area which improved the volumetric 
efficiency with consequential increase in power. 

The engine follows the principles of the rotary 
engine as exemplified by the Gnome but consider- 
able improvement has been effected in the method 
of valve operation which is the main feature of 
the design. Both inlet and exhaust valves are 
mechanically operated. Push rods actuated by 
epicyclic gearing in a cam box in the fore part of 
the engine operate rockers on the cylinder heads 
and open the valves in accordance with the setting 
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of the cams. Certain advantages, which the usual 
sleeve cam does not secure, are to be obtained by 
the above eccentric system in conjunction with 
internal epicyclic gearing. 


Aircraft powered by the 110 and 130 h.p.Clerget: 
Avro 504K ; Nieuport 12 (2-seater) ; Sopwith Baby 
Seaplane; Vickers E.S.1 (Scout); Bristol Mono- 
plane M.1.A; Sopwith Camel; Sopwith 14 Strut- 
ter; Vickers F.B.19 (Scout); Hamble Baby 
Seaplane; Nieuport Biplane; Sopwith Triplane. 


120 h.p. BEARDMORE (1915) 


Leading Technical Details 

Type: Water cooled, vertical, Stationary. Direction of 
rotation: Right hand tractor. Number of cylinders: 
6. Bore: 130 mm. Stroke: 175 mm. Normal r.p.m. 
1,200. Rated horsepower: 120 (130 at 1,200 r.p.m.). 
Cubic capacity: 14,000 c.c. Fuel consumption: 94 
gallons per hour. Weight: 630 lbs. (includes radiator 
and water). Weight power ratio: 5.25 lbs. per rated 
horsepower. 


ORIGIN OF EXHIBIT 


This engine, like the Napier Lions and two of the 
Clergets, was found in a stored condition at the 
R.A.F. Station at Henlow and presented to the 
‘Collection’ by that Station. 


SPECIAL CHARACTERISTICS 


The cylinders are off-set; they are of cast iron 
with electrolytically copper-deposited water jackets. 
It is fitted with a double thrust race which enables 
it to be used as either tractor or pusher. The inlet 
and exhaust valves in each cylinder are operated 
by one tappet rod. The airscrew is direct driven. 


Aircraft powered by the 120 h.p. Beardmore: 
Armstrong Whitworth F.K.8; D.H. la; F. Kool- 
oven 8; F.E.2b; Martinsyde G.100; Martinsyde 
G.102 (Elephant). 


ROLLS-ROYCE HAWK (1915) 


Leading Technical Details 

Type: 6 cylinder, water cooled, vertical. Direction of 
rotation: Left hand tractor. Number of cylinders: 6. 
Bore: 4". Stroke: 6". Compression ratio: (not avail- 
able). Normal r.p.m.: 1,500. Brake horsepower at 
normal r.p.m.: 100. Cubic capacity: 7,414 c.c. Fuel 
consumption at normal r.p.m.: 64 gallons per hour. 
Weight (Dry): 405 lbs. Weight power ratio: 5.9+ |bs. 
per horsepower. 


ORIGIN OF EXHIBIT 


Two of these engines were found on a metal scrap 
heap by a friend of the ‘Collection’ who retrieved 
them, at a small cost to the ‘Collection’, and 
arranged for them to be delivered to Old Warden 
by the Dunlop Organisation to which he belonged. 
Messrs. Rolls-Royce were interested in the find 
and kindly offered to rebuild the one which is 
exhibited. 


SPECIAL CHARACTERISTICS 


The propeller is carried by a shaft carried in a nose 
bearing which is an extension of the crankcase. It is 
claimed that the end crank is thereby relieved of 
the heavy stresses arising from propeller reaction. 
The cylinders are made entirely of wrought steel 
to a special patented design the most reliable and 
efficient construction then known for light aero 
engines. In its connection with the R.N.A.S. Air- 
ship operation it was officially stated that the 
‘Hawk’ type engine was adopted as possessing a 
degree of reliability and other properties of 
particular suitability higher than other makes 
available. 


Aircraft powered by the Rolls-Royce Hawk: 
Naval Airships; Sage Trainer; B.E.2e; Avro 
504F ; Maurice Farman. 


110 h.p. LE RHONE (1915) 
(as installed in Avro 504K) 


Leading Technical Details 

Type: Air cooled, rotary. Direction of rotation: Right 
hand tractor. Number of cylinders: 9. Bore: 112 mm. 
Stroke: 170 mm. Compression ratio: 4.82:1. Normal 
r.p.m.: 1,200. Brake horsepower at max. r.p.m.: 113. 
Cubic capacity: 16,604 c.c. Fuel consumption at 
normal brake horsepower: 10-11 gallons per hour. 
Weight (Dry): 330 lbs. Weight power ratio: 3 lbs. per 
rated horsepower. 


ORIGIN OF EXHIBIT 

This engine was found lying derelict in a shed 
belonging to a friend of the ‘Collection’ near 
Sywell aerodrome, Northampton. He had at some 
time or other amused himself by overhauling it 
until shortage of parts put an end to his efforts. 
He presented it to the ‘Collection’. 


SPECIAL CHARACTERISTICS 


There is no master connecting rod as in other 
rotary and radial engines; the connecting rods 
are of ‘H’ section and are provided with shoes 
which operate through three bronze-lined annular 
grooves. These rods are of three different lengths 
to facilitate this. Inlet and exhaust valves in each 
cylinder are operated by one tappet rod, push and 
pull. Cylinders are lined with cast iron liners. 


The absence of ball or roller races in this 
assembly in no way detracts from what is an 
exceptionally smooth-running engine. 


Aircraft powered by the 110 h.p. Le Rhone: 
Avro 504K; Bristol Monoplane Scout; Bristol 
Scout (Bullet); D.H.5; Morane-Saulnier L.A. 
Bullet Scout; F.E.8; Morane-Saulnier Parasol, 
Nieuport 17 C.1; Sopwith Camel FI. 


ROLLS-ROYCE FALCON (1916) 
(as installed in Bristol Fighter) 


Leading Technical Details 

Type: 12 cylinder, liquid cooled, Vee Static. Direction 
of rotation: Right hand tractor. Number of cylinders: 
12. Ratio of crankshaft to airscrew speed: 0.59:1. 
Reduction gear: Epicyclic. Bore: 4". Stroke: 5.75". 
Compression ratio: 5.3:1. Normal r.p.m.: 2,000. 
Brake horsepower at normal r.p.m.: 275. Cubic 
capacity: 14,200 c.c. (approx.). Fuel consumption at 
normal r.p.m.: 20 gallons per hour (approx.). Weight 
(Dry): 695 lbs. Weight power ratio: 2.8 lbs. per 
horsepower. 


ORIGIN OF EXHIBIT 

This engine is of the same type as the one installed 
in the Bristol Fighter, and was acquired at the 
same time as that exhibit. It was overhauled by 
Messrs. Rolls-Royce and is available as a spare 
engine for the Bristol Fighter should it be required 
for that purpose. 


SPECIAL CHARACTERISTICS 

The Falcon, virtually, is a scaled down version of 
the famous Eagle (used by Allcock and Brown). 
Although this parent engine was designed for only 
200 horsepower, development terminating in the 
Eagle VIII resulted in an output of 360 horse- 
power. Falcon development was equally impres- 
sive (from 205 to 270). A special feature of these 
engines in the epicyclic reduction gear for which 
the advantage claimed is that it imposes far less 
strain on the crankcase than does spur gearing. 
It also facilitates selection of direction of rotation. 


Aircraft powered by the Rolls-Royce Falcon: 
Bristol Fighter; Blackburn S.P. and G.P. Sea- 
planes; Martinsyde F.1., F.3. and F.4.; R.E. 6 
and 7.; Armstrong Whitworth F.K. 12; Avro 
523C; Avro 529 Pike; Blackburn Kangaroo; 
Short 184; Blackburn Sprat ; D.H.4; Fairey No. 9 
Seaplane ; Fairey F.2; Sopwith Tractor Triplane ; 
Parnall Perch ; Vickers Vendace ; Vickers Vedette. 
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NAPIER LION (1918) 


Leading Technical Details 

Type: 12 cylinder, water cooled, broad arrow. Direc- 
tion of rotation: Left hand tractor. Number of 
cylinders: 12. Ratio of airscrew to crankshaft speed: 
27:41. Reduction gear: Spur gearing. Bore: 53”. 
Stroke: 53". Compression ratio: 5.8:1. Normal r.p.m.: 
2,000. Brake horsepower at normal r.p.m.: 450. 
Cubic capacity: 24,000 c.c. Fuel consumption: 30.6 
gallons per hour. Weight (Dry): 966 lbs. (approx.). 
Weight power ratio: 2.15 lbs. (a fraction over 24 with 
water). 


ORIGIN OF EXHIBIT 


Two of these engines are held by the ‘Collection’. 
As in the case of two of the Clergets they were 
discovered in a stored condition at the R.A.F. 
Station at Henlow and donated to the ‘Collection’ 
in the same way. 


SPECIAL CHARACTERISTICS 


The Napier Lion engine consists, in the main, of 
three banks of four cylinders each mounted 
‘Broad Arrow’ fashion, 60 degrees between banks. 
The crankshaft is mounted in roller bearings 
special construction details being necessary for 
building up this unit. The most original feature 
is, firstly, that the cylinders are not, as is usual. 
formed as open barrels but with crowns through 
which four holes are machined for the insertion 
of paired valve seatings. Secondly, these crowns 
are machined flat so as to fit the underside of the 
monoblock cylinder head which is (a) a stiffening 
block (b) water receptacle for cooling cylinder 
crowns (Cc) gas passage and (d) cradle for mount- 
ing valve gear. It has an outstanding weight 
power ratio. 
Aircraft 


powered by the Napier Lion: 


Supermarine Southampton; D.H.9.; Airco 4R: 
Alliance Sea Bird; Handley Page W8: Westland 
6-Seater ; Vickers Viking 111 ; Fairey XXI; Black- 
burn Swift; Fairey Long Range Monoplane ; 
D.H.18; Mars 1 ; Handley Page Hanley ; Handley 


Page W10; Fairey Fawn ; Handley Page Hendon 
and numerous other types. 


This engine was also used to power Land Speed 
Record challengers such as the Napier Railton, 
Sir Henry Seagrave’s Golden Arrow, etc. and High 
Speed Power Boats. 


BRISTOL CHERUB (1926) 


Leading Technical Details 

Type: 2 cylinder, air cooled, horizontally opposed. 
Direction of rotation: Left hand tractor. Number of 
cylinders: 2. Bore: 90 mm. (3.54"). Stroke: 96.5 mm. 
(3.7").. Compression ratio: (not available). Normal 
r.p.m.: 2,900 (max. 3,200). Brake horsepower at 
normal r.p.m.: 34 (max. 36). Cubic capacity: 1,228 
c.c. Fuel consumption at normal brake horsepower: 
24 gallons per hour. Weight (Dry): 98 lbs. (39.5 k.g.) 
Weight power ratio: 2.9 lbs. per horsepower (approx). 


ORIGIN OF EXHIBIT 


This engine was acquired by the ‘Collection’ with 
the assistance of the Bristol Aeroplane Company. 
It was recently restored and mounted for display 
by some young enthusiast friends of the 
‘Collection’ employed by the De _ Havilland 
Company. 


SPECIAL CHARACTERISTICS 

Horizontally opposed, two cylinder, air cooled 
type. Steel cylinders with aluminium heads bolted 
on. Valves radial to cylinder bore and below 
cylinders operated by horizontal rocking shafts. 
Aluminium alloy pistons and crankcase. Single- 
piece crankshaft in ball bearing journals. Floating 
bush big ends. Dry sump lubrication and dual 
ignition. 

Aircraft powered by Bristol Cherub: Bristol 
Brownie ; Beardmore Wee Bee; Westland Wood 
Pigeon; Short Satellite; Supermarine Sparrow ; 
Parnall Pixie and others. 


THE TURBO JET ENGINE 


The turbo jet is an engine which obtains its thrust 
by the ejection of a high velocity stream of hot 
gases from its rear. It consists of three essential 
parts, the compressor, combustion chambers and 
turbine. Air is supplied to the first part by the for- 
ward motion of the aircraft or, at low or zero 
speeds, by its suction. The compressor which 
consists of a series of bladed wheels rotated at 
high speed compresses the air for its efficient 
burning. From here it is passed to the combustion 
chamber into which fuel is sprayed and the mix- 
ture ignited. The expanding burning gases escape 
rearwards to provide the propulsion for the air- 
craft and in doing so pass through and rotate the 
turbine which, through a connecting shaft, sup- 
plies the drive to the compressor. 


DE HAVILLAND GHOST ‘50’—1952 


ORIGIN OF EXHIBIT 


The Ghost was the first jet engine in the world to 
receive approval for operation in civil transport 
aircraft. Following the granting of a certificate of 
air-worthiness the world’s first pure jet flight with 
fare-paying passengers was made by a Comet I 
of B.O.A.C. London-Johannesburg, 2nd May, 
1952. 


SPECIAL CHARACTERISTICS 

Air is compressed in a single-sided compressor 
and delivered through 20 diffuser passages into 10 
combustion chambers. A_ single stage turbine 
drives the compressor and the exhaust from the 
turbine is concentrated in a nozzle to form the 
propulsive jet. 


AIRCRAFT POWERED BY THE GHOST 


Comet I, De Havilland Venom, De Havilland Sea 
Venom. 
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THE ROCKET ENGINE 


Whereas in a turbo-jet the air to support combus- 
tion is drawn from the atmosphere the rocket 
engine is completely self-contained in that it 
carries its own oxygen in the form of an oxidant. 
In its basic operation and construction the rocket 
engine is similar although the devices and acces- 
sories needed for its efficient performance can be 
complex. 

It consists of tanks for its fuel and oxidants, a 
combustion chamber or chambers and an exhaust 
nozzle. The fuel and oxidant are fed to the com- 
bustion chamber (s) in accurately metered propor- 
tions; here they are ignited and expanded to 
provide the necessary propulsive reaction. There 
are many fuel/oxidant combinations but a typical 
one is liquid oxygen and alcohol. Solid propellents 
are also used. 


DE HAVILLAND SPECTRE 1 ROCKET 
MOTOR--1955 


ORIGIN OF EXHIBIT 

The need, made apparent by World War II, for 
rapid ascent to great height with acceleration and 
manoeuvreability adequate for effective intercep- 
tion could not be met by piston and air-breathing 
engined aircraft, it seemed, therefore, that a com- 
bination of rocket and jet engine complementing 
each other offered the solution. 


SPECIAL CHARACTERISTICS 

It is a liquid bi-propellent of single chamber type. 
The main structure contains a turbine drive for 
fuel pumps, catalyst and combustion chamber. 
The turbine is energised by a separate supply of 
hydrogen peroxide decomposed by a catalyst the 
hot gaseous products of which also provide 
thermal ignition to the fuel supplied by pumps to 
the combustion chamber. 


AIRCRAFT POWERED BY THE SCEPTRE 


Saunders Roe S.R. 53 (Part of Mixed Power 
Unit). For assisted take-off Vulcan and Victor 
‘Vee’ Bombers. 


ENGINES INSTALLED IN AIRCRAFT EXHIBITS 
(Not duplicated in ‘Spare’ exhibits) 


DEPERDUSSIN 
35 h.p. Anzani, 3 cylinder, air cooled, static radial 
(Y type) 3,118 c.c. Also powered: Caudron Bi- 
plane, Bleriot ‘Popular’ Monoplane, Morane- 
Saulnier ‘School’ Monoplane. 


BLACKBURN 

50 h.p. Gnome, 7 cylinder, air cooled, rotary radial, 
7,892 c.c. Also powered: Grahame-White Baby 
Biplane, Bristol Racing Biplane, Bristol Mono- 
plane, Bleriot Monoplanes, Borel Monoplane, 
Deperdussin Military Monoplane, Hanriot Mono- 
plane, Morane Monoplane, Nieuport Monoplane, 
Morane-Saulnier Monoplane, Zodiac Biplane. 


AVRO 504K 
110 h.p. Le Rhone, 9 cylinder, air cooled, rotary 
radial, 16,604 c.c. Also powered: Bristol Mono- 
plane Scout, D.H.5., F.E.8., Morane-Saulnier 
Parasol, Nieuport Scout, Sopwith Camel, Morane- 
Saulnier ‘Bullet’. 


SOPWITH PUP - 
80 h.p. Le Rhone, 9 cylinder, air cooled, rotary 
radial, 10,910 c.c. Also powered: Bristol ‘Bullet’, 
Vickers F.B.12 Pusher Scout, Bleriot XI, Caudron 
G.III, Caudron G.IV (two engines). 7 


S.Ba 
200 h.p. Hispano-Suiza, 8 cylinder, water cooled, 
in line ‘Vee’, 11,710 c.c. Also powered: Sopwith 
Dolphin, Spad Biplane. 


L.V.G. 
230 h.p. Benz, 6 cylinder, water cooled, in line 
vertical, 18,824 c.c. Also powered: Junkers J.I, 
A.G.O. C.II, and C.IV, D.F.W. C.V, Gotha G.II 
and G.III, Rumpler G.II (2), S.S.W. R.IV (3). 


D.H.53 
34 h.p. A.B.C. Scorpion, 2 cylinder, air cooled, 
flat twin, 1,494 c.c. Also powered: Short Satellite, 
Westland Woodpigeon, Comper Swift C(LA)7, 
Glenny and Henderson Gadfly. 


ENGLISH ELECTRIC WREN 
3+ h.p. A.B.C., 2 cylinder, air cooled, flat twin, 
400 c.c. 


D.H. MOTH AND PARNALL ELF 
105 h.p. Cirrus Hermes 11, 4 cylinder, air cooled, 
in line vertical, 5,727 c.c. Also powered: Percival 
Gull, Arrow Active, Avro Avian, Spartan three- 
seater, Blackburn Bluebird, Avian Monoplane, 
Desuotter, Hendy 302. 
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HAWKER TOMTIT 
130 h.p. Armstrong Siddeley Mongoose, 5 cylinder, 
air cooled, static radial, 8,868 c.c. 


AVRO TUTOR 
200 h.p. Armstrong Siddeley Lynx, 7 cylinder, air 
cooled, static radial, 12,515 c.c. Also powered: 
Blackburn Lincock, D.H. Hawk Moth, Fokker 
F.VII (3), Nieuport Delage, Cieva Auto Gyro C.8, 
Breda 25. 


DE HAVILLAND COMET 
Standard Gipsy Six engines as for the Percival 
Gull but modified to give increased power output. 
In modified form the engine developed 224 h.p. at 
sea level. 


PERCIVAL GULL 
185 h.p. D.H. Gipsy Six, 6 cylinder, air cooled, 
in line vertical (inverted), 8,710 c.c. Also powered: 
Hendy Heck, Miles Falcon, Vega Gull, Mew Gull, 
Miles Hawk, D.H. Dragon Rapide (2), D.H. 86 
(4), B.A. Double Eagle, British Klemm Eagle. 


GLOSTER GLADIATOR 
720 h.p. Bristol Mercury, 9 cylinder, air cooled, 
static radial, supercharged with reduction gear, 
27,640 c.c. Also powered: Bristol Bulldog IV, 
Westland Lysander, Bristol Blenheim, Short Cru- 
sader, Gloster Gauntlet, Miles Master 11, Miles 
Martinet. 


HAWKER HURRICANE MK. I 

1,030 h.p. Rolls-Royce Merlin, 12 cylinder, glycol 
cooled, 60 degree in line ‘Vee’, supercharged with 
reduction gear, 34,315 c.c. Although known mostly 
for its military application it has achieved much in 
the civil field. It has a mass of designations and 
has powered a diversity of types such as Mustang 
and Defiant fighters, Lancasters and Mosquitoes, 
Avro Tudor, T.C.A. North Star, B.O.A.C. 
Argonaut, etc. 


SUPERMARINE SPITFIRE MK. XI 
1,600 h.p. Rolls-Royce Merlin, 12 cylinder, glycol 
cooled, 60 degree in line ‘Vee’, supercharged with 
reduction gear, 34,515 c.c. Also powered: (see 
Hurricane). 


PERCIVAL JET PROVOST 
1,640 Ibs. thrust (at 13,000 r.p.m.), Armstrong 
Siddeley Viper 101 Turbo Jet. 


MOTOR CARS 


DAIMLER 1897 


This car, made in England in 1897 
is fitted with a brake body and is 
as turned out by the makers. It 
was in regular use until 1924. 

The engine (6 h.p.) is a two cylinder 
with automatic inlet valves. It is 
fitted with platinum tube ignition, 
drip lubrication, chain transmis- 
sion, four forward and_ four 
reverse speeds ; the maximum speed 
is about fourteen miles per hour. 
Direct tiller steering is fitted. Its 
cost at that time was £370. 


PANHARD LEVASSEUR 1898 


This car was the first four cylinder 
Panhard to be built and was first 
owned by Lord Rothschild. It com- 
peted in the Paris-Amsterdam Race 
in 1898 and was placed fourth 
accomplishing 890 miles at an 
average speed of 24 m.p.h. It was 
driven by Chevalier Rene de Knyff. 
The present body was built by 
Messrs. Morgan and Sons in 1901. 
The late King Edward VII drove it 
into Ascot and it was one of only 
three cars at Hurst Park Races in 
1901. It competed in the 1929 Lon- 
don to Brighton run driven by Mr. 
R. O. Shuttleworth and completed 
the course non-stop. This was in 
the quality range of cars and would 
cost something like £700. 


BENZ (International) 1898 


Two-seater dog cart. Single cylinder 
horizontal engine with open crank. 
Belting transmits its doubtful 34 
h.p. to the rear wheels. The maker 
of this car, Carl Benz, was one of 
the first in this field; he was recog- 
nised as being the first to make a 
car of such practical value as 
enabled him to go into production 
on a commercial scale. It is of 
interest that the ignition system, 
basically, is similar to that in use 
today. Brighton run 1932-34-35-36. 
Price £520), 


MORS “PETIT DUC” 
MODEL TWO-SEATER 1899 


A good example of the French 
“Petit Duc” two-seater with 
collapsible rear ‘Dickey Seat’. 
The engine has two cylinders 
with air-cooled barrels and 
water-cooled heads. Surface car- 
burettor and magneto ignition 
fitted. There are three forward 
and three reverse speeds. In the 
Paris-Madrid Race of 1903 a 
Mors car, driven by Gabriel, 
won what is considered to be 
the most dramatic race in the 
history of motor racing. This 
car would have cost about £200. 


MAROT-GARDON MOTOR 
TRICYCLE 1900 


This motor tricycle was a con- 
temporary of the popular De 
Dion tricycle of 1899. It has a 
2; h.p. De Dion engine and sur- 
face carburettor and is fitted 
with a four-volt trembler coil 
ignition. The front fork can be 
removed and replaced by a two- 
Wheeled fore car to make it into 
a two-seater quadricycle. There 
is no clutch or gear box. 
Vehicles of this type were com- 
peting with motor cycles in the 
road races of this period. In the 
Paris—Madrid—Paris Race (1,062 
miles) of 1896 no fewer than five 
De Dion tricycles took part. 
Price about £130. 


ARROL JOHNSTON 1901 


This car is a six-seater dog cart 
made in Scotland in 1901. It has 
a two-cylinder water-cooled 
engine each cylinder containing 
two pistons with a common 
combustion chamber and de- 
velops 12 horsepower. An in- 
jector is fitted to enable extra 
water to be drawn up from 
pools or other sources. The car 
was collected from Dumfries 
and driven to Old Warden (a 
distance of 250 miles) by Mr. R. 
O. Shuttleworth in December 
1931. Brighton run in 1933. 
Price £470. 


LOCOMOBILE TWO- 
SEATER STEAM CAR 1901 


This is one of the first American 
light ‘Steamers’; it was made 
by the Locomobile Company of 
America to a design of the 
Stanley Brothers whose patent 
rights they acquired. It was also 
one of the first ‘Steamers’ to 
be imported into this country. 
It has tiller steering and is fitted 
with original single tube tyres. 
It was sold here by the Loco- 
mobile Company of Great 
Britain at £190. It took part in 
the London-Brighton run in 
1938. 


BABY PEUGEOT 1902 

This small five h.p. single cylin- 
der two-seater was used in large 
numbers in the early years of 
this century. It is fitted with 
trembler coil ignition and auto- 
matic inlet valve. Speed: 28 
m.p.h.; consumption 30 m.p.g. 
The makers of this car recog- 
nised the commercial value of 
racing and competed success- 
fully at an early stage. Having 
established themselves they 
adopted forward looking poli- 
cies that gained for them a 
reputation which still survives. 
Price £195. London to Brighton 
run 1929, 30, 31,37, 50, 52, and 
every year since 1954 (inc.). 


DE DIETRICH RACER 1903 
Four cylinder engine of 54 litres. 
Detachable Stepney wheel. Rac- 
ing body with bucket seats. It 
was designed for the Gordon 
Bennett Trophy. Has achieved 
sixty m.p.h. on Brooklands track. 
Their cars were designed with 
the special object of remaining 
trouble free and being easily and 
cheaply remedied should it 
occur. Price £975. The exhibit 
has competed in the London— 
Brighton run 1929, 30, 37, 38 
and every year since 1954. 
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COTTIN ET 
DESGOUTTES 1911 


Loaned by John Goddard, 
Esq. 

This car was built in Lyons in 
1911 and was imported into 
England by Lord Carberry. 
It is a typical racing car of 
the day and was _ specially 
geared for hill climbs. 

104 litre four-cylinder engine 
giving 110 brake horsepower 
at 1,600 r.pm. Weight: 24 
cwt. Speed: 100 m.p.h. Chain 
drive to rear wheels. Price, 
chassis only, £810. 


CROSSLEY 1912 


Fourteen horsepower  four- 
cylinder engine. Six-seater 
open touring body with fold- 
ing hood. Was used in large 
numbers during the 1914-18 
War as R.F.C. Staff car. 
Speed: 50 m.p.h. It was a 
standard chassis and was 
used also for Light Tender, 
Mobile Workshops and 
Ambulances. At this period 
Crossleys had been consis- 
tently successful in the 
competition field particularly 
in hill climbing. Price £575. 
This car was presented to the 
‘Collection’ by Flight. 


MORRIS OXFORD 1913 


This is an early example of 
the famous Morris Oxford 
car. The engine is a four- 
cylinder White and Poppe 
water-cooled with magneto 
ignition. It has three speeds 
forward and one. reverse. 
The light and cheaper cars 
of the period were of the 
cycle type and since this one 
had all the attributes of the 
full-sized more expensive 
cars and sold at £180 its first 
appearance at the Man- 
chester Motor Show in 1913 
created a very favourable im- 
pression. 


CYCLES 


BONESHAKERS 1868 


The cycle has evolved from the original 
Hobby Horse which came into being in 
1818. This was the first two-wheeled 
vehicle upon which man rode, balanced 
and propelled himself by his own un- 
aided exertions. It was propelled by 
striking the feet on the ground and push- 
ing forward, thus copying the action of 
a runner, while the machine bore the 
weight of the rider. 

From this primitive type of machine 
the Velocopede was developed. The 
Boneshakers are the English version of 
the (French) Michaux Velocopede which 
was first shown at the Paris Show in 
1867. They are constructed of iron 
frames with wooden cart-type wheels 
using iron tyres and propelled by pedals 
fitted to the front wheel hubs; note the 
provision for adjustment. Twisting 
handlebars operate spoon-type brakes on 
the rear wheel; these were invented by 


Michaux. It is also claimed that Michaux was the first man to fit pedals to a bicycle but pedals had been 
fitted by a blacksmith named Mac Millan of Courthill, Kier, Dumfrieshire, in 1839-40. These, however, 
were swinging pedals which converted their movement to a rotary one through cranks on the rear wheel. 
It was on machines of this type that on 17th February, 1869 three men rode from London to Brighton in 
one day. This was reported in The Times, 19th February, 1869, by The Times reporter who had followed 
in a pair-horse carriage. One of these men, Charles Spencer, was the father of Henry Spencer who 


became a famous balloonist. 


SINGLE DRIVE TRICYCLE 
1877 

Between 1870 and 1890 a variety 
of tricycles, both single and two- 
seaters was developed. In these 
the passenger or passengers sat 
inside the wheel base and level 
with the hubs. Thus the large 
wheels could be used; mounting 
was easier and ladies began to 
take to the new form of travel. 
The exhibit is of the single seat 
variety and is the type which 
found favour with Queen Vic- 
toria. It has cross shaft pedals 
and rear wheel steering by hand 
grip. It was both comfortable 
and speedy. 
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TWO-SEAT QUADRICYCLE 1877 


This machine made by Starley, the bicycle 
pioneer, can be used either as a single-seater 
with half the frame removed, or as a two-seater 
side by side. Cross shaft pedals are fitted and 
steering is on the rear wheel operated by a 
hand-grip and rack and pinion. The machine 
does not differ greatly from the tricycle except 
in so far as the addition of the fourth wheel 
improved its stability and safety. As a distinc- 
tive type comparatively few were made but, in 
many instances, the tricycles were so construc- 
ted that provision for the addition of a fourth 
wheel was embodied in their design when they 
were described as convertible tricycles rather 
than quadricycles. 


ORDINARIES OR ‘PENNY FARTHING’ 
CIRCA 1879-86 


This was the first real departure in design from the 
old boneshaker, and its descendants, types of 
machine and it provided the higher gear ratios 
between wheels and pedals. Its feasibility was, in 
large measure, the result of improvements in 
materials and manufacturing methods. Iron and 
steel had taken the place of wood, and rubber was 
being used to an increasing extent. Wheel design had 
progressed through many phases facilitating the 
production of large diameters with radial wire 
spokes, later to become tangentially arranged, with 
rubber tyres and roller or ball bearings. Went out of 
favour with the introduction of the safety bicycle 
with wheels of equal size and rear chain drive. 


KANGAROO 1884 


The Kangaroo is one example of the efforts 
made to eliminate the disadvantages of the 
excessive height and the fixed gear ratio of the 
‘Ordinary’ or ‘Penny Farthing’ bicycles; it 
represents a distinct move in the direction of 
the ‘Safety’ bicycle. The design permitted the 
use of a smaller front wheel thereby reducing 
the height and a geared up transmission using 
a chain drive which made the wheels revolve 
faster than pedals. 


A hundred mile race in 1885 was won on a 
machine of this type at an average speed of 
fifteen miles per hour, a record for the course. 
The machine is understood to have been sold 
for seventeen guineas. 
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GALE GAELIC about 1885 


The ‘Ordinary’ or ‘Penny Farthing’ bicycle was 
not an easy machine to ride and accidents, 
particularly due to falls, were of frequent 
occurrence. When it became possible, by means 
of chain drives or other mechanisms, to effect 
‘searing up’ the diameter of the wheels was 
made more or less equal, and since improved 
control and decrease in height reduced the 
hazards the new designs became known by the 
name of dwarfs or, more commonly, safeties. 
‘Although it is fitted with solid tyres and has a 
block chain its general design is not far 
removed from that which remains common 
today. It was made by Gale and Sons of 
Caversham, Reading. 


“IVEL LADIES CYCLE 1901 


This exhibit was made in Biggleswade by Dan 
Albone; he not only gained distinction as a 
successful racing cyclist but was also a com- 
petent mechanic who contributed notably to 
the development of the cycle. He had made 
racing cycles of the cross frame type and, from 
these in 1887, had developed a ladies’, cycle. 
These cross frame cycles were made by several 
manufacturers of ‘Safety’ types, but they were 
weak structurally and were superseded by the 
‘diamond’ frame make-up. It is, however, of 
note that with improved materials and superior 
techniques, it has been found possible to 
resurrect this type of structure, examples of 
which are to be found in the Moulton and 
latest type Raleigh cycles. 


BANTAM 1896 


This is a small ‘Safety’ type bicycle which was 
manufactured by the Crypto Cycle Company of 
London. It has hub pedals working through a 
‘Crypto’ epicyclic gear thereby obtaining the neces- 
sary ‘gearing up’ without a chain and unequal sized 
sprockets. This example of front wheel driving marks 
the last of many attempts to demonstrate the doubt- 
ful claim to superiority of this form of driving over 
that of the chain drive to the rear wheel. 

This exhibit is the earliest one in the ‘Collection’ to 
be fitted with pneumatic tyres. 
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LEA FRANCIS 1903 


By the time that this exhibit made its appearance 
the age of experimentation had passed its heyday 


and the design of the cycle had been consum- 
mated in the general outline of the diamond 
frame, free-wheeling chain drive, multi-speed 
gears and reliable and easily detachable tyres. It 
extended also to caliper-type wheel rim and back 
pedalling brakes, leather sprung saddles, chain 
guards and efficient lighting systems. The standard 
of finish had reached a stage of advancement 
scarcely exceeded today except in the matter of 
minor constructional details and odd refinements. 


The manufacturers of this exhibit specialised in 
the more expensive types of machine in which, as 
will be seen, most of the above items are 
embodied. At this period also cycling had become 
recognised as a cheap and convenient form of 
transport in its recreational as well as utilitarian 
uses and was becoming increasingly popular and 
indulged in not only by adults but children as well 
and, in each case, by both sexes. The employment 
of superior materials and constructional methods 
that were becoming available made possible the 
reduction of weight and ease of handling and 
storage all of which added to the attractiveness of 
ownership. 


D.H.88 DE HAVILLAND COMET—1934 


Continued from page 24 


diagonal’ spruce planking as used in some life- 
boats; this permitted a thin section wing of canti- 
lever design. Since a crew of two was essential 
they must sit tandemwise to keep down the 
fuselage cross-sectional area. The wings could 
not accommodate the fuel so it must be arranged 
in fuselage tanks. Every feature likely to induce 
drag must be carefully ‘faired’. Apart from engine 
mountings and undercarriage, construction almost 
exclusively to be of wood. 

All this demanded unparalleled effort by night 
as well as day in which the workmen worked as 
enthusiastically as the directors and design staff 
but it was not unattended by frustration and 
vicissitudes such, for instance, as abortive trips 
to America in search of suitable propellers; but 
its fruition saw a machine with its small cross- 
section fuselage, almost perfect streamline shape, 
carefully cowled engines and retractable under- 
carriage literally personifying speed. But how 
fast? The result of the first official test on October 
8th was 235m.p.h. at 1,000 feet and 225 m.p.h. 
at 10,000 feet the height giving optimum results. 
Thus had been produced the fastest British civilian 
aeroplane and the first using stressed skin con- 
struction, retractable undercarriage and _ con- 
trollable pitch propellers. It is of more than 
passing interest that it provided the foundation on 
which the remarkable wartime Mosquito, with 
its unrivalled performance, was built. 
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Three of these machines took part in the race; 
the exhibit had been entered by Mr. A. O. 
Edwards, a Director of Grosvenor House Hotel, 
and was flown by C. W. A. Scott and Tom 
Campbell-Black who arrived in Melbourne 70 
hours 54 minutes after leaving Mildenhall. They 
actually qualified for both prizes but since this 
was not permitted the other prize went to the 
Dutch entrants who had flown in a Douglas D.C.2. 
Of the other Comets flying in the race the one 
flown by the Mollisons led the whole field and 
beat all records to Karachi but later was forced 
to retire with engine trouble caused by inferior 
fuel. The third, flown by Ken Waller and Owen 
Catheart-Jones, after obtaining fourth place, set 
up a new record by doing the round trip to 
Melbourne and back in a little over thirteen days. 

So had been won the greatest and most exciting 
race in the history of flying, vindicating Britain's 
position which, from pre-eminence in design, had 
seemed to be declining. It proved also to have been 
a race between the ideas and execution of the 
designers since, as well as showing how closely 
Britain and Australia could be brought together, 
demonstrated the value of the retractable under- 
carriage, controllable pitch propellers, the low 
wing cantilever monoplane and the elimination of 
drag producing excrescences. 

Between 1937 and 1939 the exhibit took part in 
the France-Damascus—France race (1937); later in 
1938 and flown by Clouston and Ricketts, was 
used to break several records between England 
and New Zealand. 


HORSE DRAWN VEHICLES 


THE BAROUCHE—CIRCA 1870 


This vehicle was essentially a 
“Town” carriage used mostly 
for dress occasions; it fol- 
lowed the lines of a coach 
but had a folding head which 
was divided in the middle 
thus giving it the distinction 
of being an open and closed 
carriage in one. The seats 
faced each other, and carried 
from four to six passengers. 
Normally it was driven from 
the box by a coachman in 
livery with the second seat 
being occupied by a groom. 
It was always an impressive 
looking vehicle with its shal- 
low. saucer-like body of 
elegant lines; in its most 
elaborate form it called for 
large stately horses either as 
a pair or even four or six should the occasion demand it. Unlike other carriages it was often driven by its 
owner for Four-in-hand driving and one of the earliest driving clubs was known as the Barouche or 
Whip Club. 


THE PRIVATE OR PARK COACH OR DRAG—CIRCA 1880 


A four-master in sail and a four-in-hand coach at speed have been likened as the epitome of grace and 
beauty. This type of coach owes its origin to the earlier mail and stage coaches and their revival in large 
part, was due to the founding in 1856 of the Four-in-hand Driving Club. The driving of these coaches 
called for a high degree of skill and it was not unusual for driving challenges involving very high wagers 
to be made. They also made very good grandstands so were used for attending race meetings and similar 
functions. Substantial boots 
were often incorporated in 
the rear of the body which 
contained drawers and recep- 
tacles for victuals and other 
provisions. They were often 
fitted with doors which could 
be opened downwards to pro- 
vide trays for the serving of 
picnic meals. 

The historical background 
of this exhibit is of much 
interest: Its forebears were 
of two types, namely the 
stage coaches run by private 
Owners or contractors and 
carrying the bulk of the 
passengers, and the Mail 
Coaches. These’ were Gov- 
ernment controlled, carrying 
a limited number of pas- 
sengers, the only Government 
employee being the guard. 
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CHAR-A-BANC—CIRCA 1890 


The char-a-banc belongs to the family of brakes; this form of spelling is thought to be a corruption of 
the word break since it was this type of vehicle which was used for the breaking in of horses to their 
harness. The private char-a- 
banc, which dates back to 
about 1844, was an almost in- 
dispensable unit in any coun- 
try house of standing and 
often an alternative to the 
private coach for use at 
picnics, attendance at parties 
or coursing meetings and for 
Four-in-hand driving. Norm- 
ally as a four-in-hand it 
could be used with a pair or, 
what was called, a Unicorn 
Team in which the single 
horse was the leader. Al- 
though usually a well furni- 
shed sporting carriage it was 
very strongly made; it was 
also made in a variety of 
forms. The Seats are 
arranged to provide a 
forward looking view and of 
a size which gives very good 
seating capacity. 


THE PRIVATE OMNIBUS—CIRCA 1895 


The public omnibus was brought to England in 1829 and soon dominated city street traffic as a carrier 
of passengers; the London General Omnibus Company soon acquired almost a monopoly in their 
operation. The private 
variety, normally a _ coach- 
man driven vehicle, soon be- 
came an indispensable unit 
in any well appointed coun- 
try house establishment. It 
followed the lines of the then 
popular wagonette in that 
seating was arranged so that 
passengers sat facing each 
other with their backs to the 
wheels but it was enclosed, 
fitted with windows and en- 
tered through a door at the 
back. It was used for carry- 
ing groups of people to 
lunches, dinners, theatre and 
to and from the railway sta- 
tion as an alternative to the 
more formal carriage of the 
Brougham type. The better 
class hotels possessed their 
own for carrying guests to 
and from the railway stations. 
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THE BROUGHAM— 
CIRCA 1880 


The idea behind these vehicles, intro- 
duced about 1839, is attributed to 
Lord Brougham whose name _ they 
carry. Up to this time most of the 
covered carriages were beyond the 
means of business and professional 
men so here was a need for a less ex- 
pensive type of closed vehicle which 
could be drawn by one horse. 


The one-horse cabs in use in 
northern and midland cities which 
conformed broadly to this type 
may have prompted the _ idea 
which, when brought into being, 
achieved a popularity not enjoyed 
by other types! The Brougham fell 
into three broad classes which, 
generally, were known as single, 
circular fronted and double and 
these carrying respectively two, 
three and four passengers. The 
single was drawn by one horse and 
the larger ones by a pair. There 
were means for facilitating their 
interchangeability, the provision 
for luggage basket to be fitted to 
the roof and its easy removal for purposes of attending dinners, dances or parties, two sets of wheels 
one with rubber tyres for use on London wood pavements and metal ones for macadamised roads are 
examples. The exhibits are of one and two horse varieties. 


THE GIG—CIRCA 1880 


The gig belongs to the class known as two-wheeled carriages and made its appearance about 1818. 
Expansion of business life in this country had reached a stage at which the “bagman” or commercial 
traveller was a pre-requisite of this 
expansion and his need one of speed 
of travel from one place to another 
combined with independance of 
movement. Travel by road was the 
only practicable way so a light 
vehicle to carry his samples and 
drawn by one horse, the gig, was 
the answer. The vehicle became 
popular with farmers, traders and 
professional men for journeys 
between home and place of busi- 
ness and many of their houses were 
provided with gig houses as they 
have their garages today. 


49 


THE AMERICAN 
BUGGY—CIRCA 1902 


The term Buggy as _ used in this 
country was meant to denote a 
hooded gig since it belonged to the 
gig family. In America it is applied 
most usually to carriages of the 
speedier kind. It has certain advant- 
ages over the gig; its passengers are 
comfortably seated and shielded, to a 
large extent, from sun and rain while 
remaining open to the fresh air. It is 
ideally suited to personal driving and 
there is a seat provided at the rear 
for a groom. It resembles the carriage 
of fashion known as the Cabriolet 
introduced from France early in the 
19th Century. 


THE DOG CART— 
CIRCA 1904 


This is a country rather than a town 
vehicle, they first appeared early in the 
19th Century and, as their name im- 
plies, were designed for the carrying 
of gun dogs or greyhounds with their 
owners to sports, coursing meetings 
and the like. The body consisted 
mainly of a square box often with 
ventilation louvres for the dogs and 
on which back to back seats capable 
of seating four were arranged. It was 
often used as an all purpose vehicle 
When a coachman driven carriage was 
not required, such as carrying guests 
to and from the station or used by 
mistress for shopping trips to local 
town. 


THE GOVERNESS CART-—CIRCA 1907 The Governess cart is a two-wheeled 


vehicle. It is a low built and safe kind 
of carriage used mostly in the country 
for the conveyance of children and 
elderly people and drawn usually by 
a pony. It is of tub shape, in fact it 
is often called a Tub cart, and has a 
small door at the back for entry. It 
seats about four people who sit with 
their backs to the wheels and facing 
each other. It is driven from the back 
“off side” which, being a sideways 
position, is not an ideal one and so 
required to be drawn by a pony of 
quiet temperament. It was introduced 
about the beginning of this century; 
it stands in a class by itself and makes 
little appeal for uses other than those 
mentioned. 


GLOSSARY 


This glossary has been designed, primarily, for the lay 
visitor who is unfamiliar with the meaning of some of 
the terms used; it covers only such of these as 
are used in the text and makes no claim to complete- 
ness. Terms which are self-explanatory have been 
omitted. 


Aerodynamics: The science of the movement of air and 
the resultant forces on bodies when in relative 
motion. 


Aerofoil: A surface the shape of which reacts to 
aerodynamic forces when in an airstream i.e. wings, 
rudders, etc. 

Aileron: Hinged control surfaces by which an aero- 
plane is controlled laterally; usually near wing tips 
at trailing edge. 

Arrester Gear: A device used on the ground but mostly 
on aircraft carriers for bringing aircraft quickly to 
a stop after landing. 


Arrester Hook: A hook carried by an aircraft which 
engages the arrester gear. 

Aspect Ratio: The ratio of the span of an aerofoil to 
its mean chord. 


Assisted Take-off: Any method of accelerating an 
aircraft take-off apart from its integral engines. 


Bagman: A commercial traveller whose business it 
is to shew samples and solicit orders on behalf of 
manufacturers. 

B.H.P.: Brake horsepower. 


Camber: The curvature of the centre line of a plane 
or aerofoil section. 


Cartridge Starter: An engine starter drawing its energy 
from the firing of a cartridge. 

Catalyst: A substance which, by its presence, can 
effect changes in other substances without under- 
going change itself. 

Catapult Spools: Devices to facilitate the catapulting 
of an aircraft into the air. 


Chord: The straight line joining the leading and 
trailing edges of plane or aerofoil. 


Crypto Gear: See Epicyclic Gear. 

Cubic capacity: The cubic capacity of an engine is 
the swept volume of the pistons and is equal to 
the area of the pistons multiplied by their stroke 
and again multiplied by the number of cylinders. 

Dihedral: The angle made by each wing to a hori- 
zontal line passing spanwise across the aeroplane. 

Drag: The rearward dynamic force due to motion; 
the resistance to forward motion. 

Drop Tank: A fuel tank which can be jettisoned when 
its contents have been used. 

Elevator: A hinged flap used to alter the attitude of 
an aeroplane in pitch i.e. nose up or down. 

Epicyclic Gear: A system of gearing in which one 
gear wheel revolves round the external or internal 
circumference of another wheel (see Crypto Gear). 
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Flaps: Aerofoils which can be adjusted in flight so as 
to augment lift. : 


Fuselage: The main structural body of an aircraft 
(not flying boat) to which the main and tail planes 
and undercarriage are fitted. 


Gap: The vertical distance between the wings of a 
biplane. 


H.P.: Horsepower. 


Inertia Starter: A starting device which draws its 
energy from a revolving flywheel which is engaged 
with the engine when it has attained high speed. 


Leaders: The foremost pair of horses in a team of 
four or the front horse of a team in tandem. 


M.P.H.: Miles per hour. 

Ornithopter: A flying machine which derives its 
support in flight by flapping its wings in the 
manner of a bird. 

Oxidant: The constituent of the fuel content of a 
rocket engine which enables combustion to take 
place independently of the atmosphere. 

Pitch: The pitch of a propeller is the distance it would 
move in one revolution if there were no slip. 


Pitching: Variations of attitude by the up or down 
tilting of the fuselage about its lateral or spanwise 
axis. 

Power Rating: The power rating of a shaft driven 
engine is expressed as Brake Horse Power but 
power in any jet or rocket engine cannot be 
expressed in this way but in pounds of thrust. 
It is difficult to define a precise relationship 
between these units of measurement since trans- 
lation in terms of thrust must take into account 
a number of variable factors. By assuming certain 
speeds, however, approximations have been made, 
where applicable, so as to facilitate reasonable 
comparison with shaft driven engines. 


Propellant: A propelling agent; fuel for a rocket 
engine. 


Re-heat or After Burning: The burning of additional 
fuel at the rear of the turbine to increase the 
expansion rate. 


R.F.C.: Royal Flying Corps. 

Right or Left Hand Tractor: An engine in which the 
propeller shaft turns right hand or clockwise or left 
hand or anti-clockwise when viewed from the cock- 
pit position. 

R.H. and L.H.: Right hand or left hand. 

R.N.A.S.: Royal Naval Air Service. 

R.P.M.: Revolutions per minute. 


Slipstream: The stream of air forced rearwards by a 
propeller or airscrew. 

Span: The overall distance from wingtip to wingtip. 

Stagger: The horizontal distance by which the leading 


or forward edge of one wing of a biplane overlaps 
that of the other. 


Streamline: The path followed by a particle of a fluid 
which is in steady laminar flow with no vortices. 


Townend Ring: A formed metal ring enclosing the 
engine as in the Avro Tutor; it has the effect of 
reducing drag. 


Tractor Screw: Tractor airscrew or propeller; one 
which is mounted so as to pull the aircraft along. 


Trailing Edge: The rear or down edge of a plane (or 
aerofoil) or strut. 


Turbine: An engine of the rotary type in which no 
reciprocating motion is used. Instead, a working 
fluid, steam, air, gas or water pushes against 
curved blades attached radially to a rotor causing 
it to rotate around its axis. The working fluid 
must be at high pressure. 


Warping: The flexing or springing of a plane out of its 
normal shape to maintain lateral stability. 

Weight Power Ratio: The weight of an engine divided 
by its rated B.H.P. 

Weight (Dry): Somewhat complex definition; weight 
excluding specified items while including others. 
Weight (Gross): The maximum flying weight of an 
aircraft permissible under the regulations obtaining. 
Weight (Tare): The weight of the aeroplane complete 
in flying order with water in the radiators but no 

crew, fuel, oi] or pay load. 

Whip: The occupation or art of driving or horse- 
manship applied especially to drivers of four-in- 
hand vehicles. 

Zoom: A climb in which the aircraft has been given 
added momentum by preceding it with a dive. 


RECORD BREAKING FLIGHTS BY MISS JEAN BATTEN 


(1935) ENGLAND—BRAZIL 5,000 miles 


November 11th-13th. 61 hours 15 mins. Left 
England 6.30a.m. November 11th, reached 
Casablanca 4.15 p.m. Left for Thies (near 
Dakar) 5.30a.m. next day arriving 8 p.m. 
after one stop for re-fuelling. Set out 6.30 
G.M.T. on the long sea crossing, 13th, in 
which her time over the water was 34 hours 
better than the previous record held by 
Senor Pomber and improving on the previous 
England-Brazil record by James Mollison by 
one day. ; 


Records: 


First woman to fly South Atlantic Ocean. 

Fastest time solo crossing, 13 hours 
15 mins. | 

Fastest trip England-South America, 
61 hours 15 mins. 


Recognition: 

Awarded C.B.E. May 1936; Order of 
the Southern Cross (Brazil), Officer 
Class; Legion of Honour (France) 
Chevalier; Britannia Trophy by Royal 
Aero Club (for most meritorious per- 
formance by a British pilot during the 
year). Johnston Memorial Prize 1935- 
36 by G.A.P.A.N. (best feat of navi- 
gation); Harmon Trophy (awarded by 
International Vote). 


(1936) ENGLAND—AUSTRALIA 10,500 miles 
Left England 4.20 a.m. October Sth, arrived 
Port Darwin, Australia, 1.20 G.M.T. October 
11th, after 5 days 21 hours 3 mins. Fastest 
solo flight beat previous time (Broadbent) by 
24 hours 16 mins. 


(1936) ENGLAND—NEW ZEALAND 


14,000 miles 
Continued flight to New Zealand where she 
landed at Auckland October 16th thereby 


completing the first solo flight from England. 
The flight included crossing of the Tasman 
Sea, 1,342 miles. Total flight: 11 days 45 
mins. 


Records: 


Solo England-New Zealand. 

Lowered previous record crossing of 
Tasman Sea (UIm - Kingsford - Smith) 
by 24 hours. 


Recognition: 


Awarded Britannia Trophy, Seagrave 
Trophy and Harmon Trophy. 


(1937) AUSTRALIA—ENGLAND 


Left Port Darwin 20.30 G.M.T. October 
18th. Arrived Lympne 3.45p.m. G.M.T. 
October 24th and Croydon 4.30 p.m. 


Records: 


Solo record Darwin-London — 10,500 
miles. Time: 5 days 18 hours 15 mins. 
(clipping 14 hours 10 mins. off pre- 
vious best time by Broadbent). 


Recognition: 


Awarded Gold Medal by F.A.I. (Federa- 
tion Aeronautique Internationale), 
Gold Medal by Royal Aero Club for 
Meritorious Empire Flights, Harmon 
Trophy. 

Gold Medals: Aero Club de France, 
Aero Club of the Argentine, Acade- 
mie des Sports, Aero Club of Sweden 
and Aero Club of Norway. 


Silver Trophies and Plaques: British 
Sportsmen’s Club, Brazilian Air 
Force, New Zealand Aero’ Club, 
Australian Aero Club, Argentine Air 
Force and Coupe de Siboue. 


' Printed in England by Wm. Carling & Co. Ltd., London and Hitchin 


” FACILITIES 
Library 


Fe There is an extensive library of historical import within the Museum’s organisation; it comprises 
~ books, periodicals, instructional journals, drawings and photographs all related to the subjects of 
aeroplanes, motor cars, cycles and engineering practise associated therewith. Access to the library for 
4 purposes of consultation is permissible under certain conditions of supervision. Enquiries necessitating 
the use of the library may be addressed to the ‘Collection’ at any time. 
The ‘Collection’ is also willing to conduct enquiries or investigations of a research character for 
which a small charge would be made. 
Early Periodicals 
A considerable number of early issues of the aeronautical periodicals and journals Flight, Aeroplane 
and Aero are available either for sale or for the exchange of duplicates ; information as to availability 
is readily to hand. 
Car Park 
Ample facilities for car parking are available ; no charge to visitors to the ‘Collection’. 
Refreshments 
Light Refreshments and Ice Cream are on sale. 
Shop 


A well stocked shop is open during visiting hours for the sale of a variety of aeroplane kits, aviation 
literature, souvenirs, etc. 
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1909 Triplane), Peter Saunders (Bristol Boxkite, Avro Triplane, Percival Gull, Horse-drawn vehicles, 
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EE To D. F. Bartlett, Esq., for designing the front cover. 


Parties are welcomed and arrangements for visits can be made with Mr. Murdock at Old Warden 
Aerodrome. 

The ‘Collection’ frequently accedes to requests for exhibits to participate in flying displays such as are 
arranged for ‘Battle of Britain’ anniversaries, S.B.A.C. flying displays and exhibitions and similar 
functions all of which are widely publicised; visitors will appreciate that the absence of selected exhibits 
is unavoidable on such occasions. 


A ‘How to get there’ Map is provided on page iv of the cover. 


The Shuttleworth Collection Staff hope that your visit has been interesting and enjoyable. They also 
hope that you will mention the existence of this museum to your friends since, in doing this, you will 
help them in maintaining, improving and extending it. 
If you have any ideas or suggestions which you think would contribute to these ends please make 
Mythem known through the Suggestion Book and, be assured, that they will be given careful consideration 
vith a view to their adoption if proved acceptable and practicable. 


THANK YOU 
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